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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUSA
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmepainuu,  peamu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
yu4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUM, OOIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera «Pu3nkay Ha yriyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKA YriayOJIEHHOTO YpOBHS IO3BOJISIET PEATM30BATh
3a/1a4yu MPOPECCUOHAILHOM OpPHEHTALH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI JJIsl TPOJOJDKEHHS 00pa3oBaHUS B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCsl, OCBOMBIINX
nmporpamMmy 1o (U3MKE HAa YpOBHE CpeAHero oOmiero oOpa3oBaHus Ha
yIi1yONEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YpPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUEHHUS;

coneprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX MpoTrpamm.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peaju3allii  Pa3IUIHBIX METOJIUYECKHUX
HOJIXOJOB K NpenojaBaHuio0 (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YaCTH COIEPKaHUS Kypca.
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dusuka kak Hayka O HamOojee OOLIMX 3aKOHaX HPHUPOJbI, BbICTyHas B
KauyecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoiieM mupe. LLkompHBINH Kype GU3UKH — CHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE UM AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO Xapakrep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUpPOBAHHE YMEHHM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMUSI TP BBIITOJIHEHUU UMH Y4E€OHBIX UCCIICJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA Ui, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIMUIIBI €I0 TOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce ABIsieTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAIonaracT HCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢uzukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyoi€HHOTO YpOBHS
MPEAnosaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs TIOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM NpobsiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYyX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s guanuku peanusamus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHUYECKOIO0 3SKCIEPHUMEHTA,
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BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU H3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aluyd (QU3MYECKOro TpakTukyma. B mepBoMm ciyudae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmoco6 — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon pabotamu
IPaKTUKyMa MOHMMAETCS] CaMOCTOSITENIbBHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOMIArOBO HHCTPYKIIHH.

B nmporpamme 1mo (@uMke cHUCTeMa YYEHHUYECKOrOo AKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMU 00pa30BaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMSI W OCHalleHus KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3anay. Ilpu 3TOM Ay pacy€THBIX 3a/a4 NPUOPUTETOM SIBJIIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKOM MOJEIBIO, MO3BOJISIOLUINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenioB. [[isi kKaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SABIISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOMIEH KU3HH, TPeOYyrOIIre BhIOOpa
buznyecKoil MoAeNu AJis CUTYalluu NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 00UIEro 00pa3oBaHMs JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere QU3MKK MODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyJOBaHME [JIsi BBIMOJIHEHUS YKa3aHHBIX B Mporpamme Mo
(bu3MKEe YYEHUYECKHMX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpallMOHHOE  00Opy0BaHUEe (POpMUpPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB W 0OecredrBaeTcsi B pacuére
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OJHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O0OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aloumxcs K HaydyHOMY
U3YYEHHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3Y4EHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEeNyIoMMX 3a1ad B
npouecce U3y4eHus Kypca GU3NKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3IEMEHTHI aCTPO(PU3UKY;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
¢bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyecKkoil MozeNblo, 3a/ay, MOJpa3yMeBalOIIMX CAMOCTOSITEILHOE CO3/1aHue
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMU CAMOCTOSITENBHOIO IUTAHUPOBAaHUS M IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud  HHpOpMaIu,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETIbHOCTH;
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pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesSTENbHOCTH, CBA3AaHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BBIOMpaeTcss OOYUYaIOIIUMUCS, TUIAHUPYIOUUMH TMPOJOJDKEHUE
o0pa30oBaHus MO0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO NO3HAHUSA PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (U3MUECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHHWid  (GUBUYECKUX  BEIWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HJealbHas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHs.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUS B IEMU TMOCTOSHHOTO TOKa MU
MOMOIIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo dusuke. [Ipumepsl uzmMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIM KOMITBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienne, CKOpPOCTh (CpelHssi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHUE MaTe€puaJbHOW TOYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepeMeleHUi U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUKU OT BPEMEHHU M UX
rpaduky.
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CBoOogHOE majeHue. YckopeHue CBOOOJHOro majaeHus. [[BmxeHue Ttena,
OpOILIEHHOTO0 MOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBoimHenHoe  nBWKeHHE. JIBWOKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTebHOE (TAaHMCHIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIHIOMETP,
JNBWKEHUE CHApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOpPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALUS KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

MtrocTpanys NpeaenbHoro nepexoia i N3MEpEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IPpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHMS C LENBI0 ONPEIECICHUSI MTHOBEHHOMN
CKOPOCTH.

W3mepeHne yCKOpeHHs MPU MPSAMOIMHEHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHYKEHUU.

U3mepenre  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabopaTopun).

W3yyenue nABMKEHHMS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MNPOMOPLMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJa.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TNepuoAa oOpalleHusi KOHUYECKOrO MasTHUKA
OT €ro MapaMeTpoB.
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Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcuéTa. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDHI).

Macca Tena. Cuia. [IpuHIuI Cynepro3uinuy CuJl.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJ€HHsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIBKEHUS WU CHJIa TPEHMS
nokost. Koa¢pduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejla B
YKAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHYECKME INPOLECCHI: IMOAUIUITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

HN3mepenune macc mo B3auMOCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBHKEHHS Opycka I0
HAKJIOHHOM IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.
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VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3UHOBOM 00pasIie, OT UX AchopMaIiu.

V3ydyeHne MBHKEHUS CHUCTEMBI TEJ, CBS3aHHBIX HUTBIO, IEPEKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucuMocTty Fp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIIBHO OcH BpamieHus. [linedo cuibl.
CrioxxeHue Cul, MPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnepoBanne yciaoBH pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAAb OTIOPHI.

Tema 4. 3akonbl coxpanenus ¢ Mexanuke.

NMnynbc MaTepranbHOM TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnyibca MaTepHalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
MPEICTABICHUE PAOOTHI CHITHI.

MOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.
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[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHumanpHas >HEprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
TeJaa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO Iapa (BHyTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
SHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHune bepHymu i MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KONEP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUTYpHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBH)KECHHE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPILIEHNUU PabOTHI.

B3anmHble NpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd NpH
JIEWCTBUU HA TEJIO CUJIbI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEpTuH NpU CBOOOAHOM Na/IEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUS.

Onpenenenue padOThl CWIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
onbITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHue. Xapaxrtep
JIBW)KCHUST M B3aMMOJECHCTBUS YacTHI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
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mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3omporiecch B
UJCAIBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoIyYeHUE HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us :xkuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmonenue u ncciaenoBaHue U30MpoLECcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HccnmenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHellIHMEe U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYUH, OIMCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAs — peJlaKCalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1uisi BHyTPEHHEW SHEPTUU OAHOATOMHOIO HJICAIbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoliiecca Ha pV-auarpamme.

Temonepenaya  kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YaenbHass TeIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemiaoTel mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOJIUT
eIMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeaTh TEIIOTY OT O0Jiee XOJIOJHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnuns! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUrareiieil. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CPEeJIbI.

TexHHUecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3alHs OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHun.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBbHBIX TEINIOEMKOCTEN BELIECTB.
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CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOTO Mpolecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTHM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATyPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHjeHcauus. McmapeHue u KureHue. Y ielbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWMCTB
KpuctaiuioB. IlmaBieHne W KpucTamm3anus. YJIeidbHas TEIIoTa IUIABJICHUS.
CyOnumariusi.

Hedopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JMHEHHOE
pacipenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEXOaX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT NOBEPXHOCTHOTO HATSKEHHS.
Kanusspasie saBneHus. /[aBiaeHne noa MCKPUBIEHHON NTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHUSI.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.
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Kanumisipasie aBiIeHUS.

Mopenn HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABIEHUS KPUCTAINIMYECKOIO BEIIECTBA.

Bunsr nedopmariuii.

HabGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeQopMalii  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMu KA.

Tema 1. Inexmpuueckoe noine.

OJekTpu3alus Teln W €€ MPOSBICHUS. OJJNEKTpUUYECKUU 3apsna. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOHHUKHU.
DneMEeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

OnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUAE 3apsibl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas sSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHIMAaN 31EKTPOCTaTUYECKOTO N0JIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIIMAIOB JIJIST  DJIEKTPOCTATUYECKOTO MO (Kak OJHOPOAHOTO, TaK U
HEOHOPOIHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lome
PaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apspKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PAaBHOBECUS 3aPS/I0B.

JupnekTpuku B DAJIEKTPOCTATUYECKOM  TOJIE. Jusnextpuueckas
MPOHUIIAEMOCTh BEIIECTBA.
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Konpencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenrHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COETUHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, OSJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIMUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsIKEHHBIX IIACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOIIaaH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa YepPeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OreHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHus TOKa B LIENU, COAEPKAILECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIe0BaTEILHOM COEAMHEHUN KOHICHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuii mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJICKTPUYECKOr0 TOoKa. MCTOYHUKH
toka. Hanpsokenne U n O/1C €.

3akon Oma 1Jid yyacTka IeMu.

DIEeKTpUUeCcKOe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHHUKA OT €ro JJWHBI M IUJIOIIAJM TMONEPEYHOTO CEUCHMS.
VY enpHOE COMPOTURIICHUE BEIIECTRA.

[TocnenoBaTenbHOE, NapaJlieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuueckux meneil. [IpaBmia Kupxroda.
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Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHyYTpEHHEE COINPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma miid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJII PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHNus UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJbTMETPA).

N3mepenue /1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DNeKTpuyecKkass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB. JJEKTPOHHAsS
MPOBOJANUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.
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DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKWY. CobcTBeHHass U TMpPUMECHas  IPOBOJUMOCTD
noJynpoBoAHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBbIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DIIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIbl, JJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UuCTOp, (HOTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HaoGmroienue amexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKUil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MUecCKuX BEIUYHMH, NPOBEPKA MNPEIJIOKEHHBIX TMNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
71abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYUIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, ONOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SIBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BeIUUYUHA, 3aKOH,
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Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIuS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: Mexannueckoe JBHKEHUE B KUBOW mpupone, 1udpdysusi, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOLIEH Cpe.bl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AJIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAs Macca, IOJIy4YeHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHre ABW)KEHUN C HMCIOJIB30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KUIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMonelcTBUEe TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHoun cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnuTHoe 1o0Jie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruauTHoe 1nosne B BeuiectBe. DeppoMarHeTUKy, napa- U TUaMarHeTHUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA IJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XEHHS MyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHYKIIUY HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOMU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTM B LENH MOCTOSIHHOTO TOKAa.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA W TEXHOJOTMYECKHUE MPOIECChl: HHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNH T MPU ABUKEHUUA B MArHUTHOM I10JI€
3eMIIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.
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IIpaBuno Jlenua.

[TameHrie MarauTa B aIJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnpeneneHne NHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MoJIeTu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneovanus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

[Mapmonunueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXpAaHEHHUS MEXaHWYECKOW dHepruu). BriBos
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KHHEMATHYECKOIO OIMMCAHMUS.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUIUTYJJaMU KOJICOAHUI €€ CKOPOCTH U YCKOPEHUS.

[lepwon u uacrora koneOanwii. I[lepmon Maybix CBOOOJHBIX KoJieOaHUM
MaTeMaTH4YeCKOoro MmasTHHKa. Ilepros CBOOOJHBIX KOJeOaHUW MPY>KUHHOTO
MasITHHKA.

[Tonsartue o 3aTyxawmux kKojaebanusx. BeiHy)X/1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOICOQHUS.

TexHu4ecKkre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Ka4deJid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO IBUKEHUS.

HabOmronenre HE3aBUCMMOCTH TIeproa MajlbIX KoJjeOaHWH Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux Koje0aHuid U 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanne koyie0aHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IEIBIO
dbopmupoBaHUs MPEACTaBICHUIN 00 MACATbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPrUU NP KOJeOaHUsX Ipy3a Ha IPY)KUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.

Habmronenne pe3oHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.
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W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPyTrOM IMO/BECE.

N3yyeHue NBUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosle Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsija KOHAEHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CuHycOHWTabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHanc HanpsikeHui.

Wneanpupiii  Tpanchopmarop. IlpousBojacTBo, mnepegauya U moTpeOiIeHHE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IJIEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHndeckue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpA.

BriHyXeHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAUMHEHUWH PpE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOpMaTOpa.
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Mopnenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre NEepeMEHHOTO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
NPOJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJIeHuEe, UHTepdepeHuus u
nudpaxiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBL.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IY4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBolicTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [I[prMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN Cpeibl.

TexHHYecKue YCTPONCTBA M MPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeEBU30p, aHTEHHA, TeraedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmroienue oTpakeHus: U NpeioMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTHYECKUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.

Hccnenosanue CBOWCTB AJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUE,
npesioMJIeHUE, MoJspu3auus, Judpakuus, MHTephepeHIIus.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIECTOBOTO U3TYyUCHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBIN IMOKA3aTeIh
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/I.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€Ioro CBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OTpaxkeHue. [IpenenapHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DOKycHOe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EpPUYECKON JMH3bI OT €€ TeOMETPUM M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xona Jy4a, NMPOLIEAIIETO JIMH3Y MOJ IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JUH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
ONTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue nogHOro BHYTPEHHETO oTpaskeHus. Mojienb CBETOBO/IA.

HccnenoBanre Xo0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoma, TeJIECKOna.

HaGmronenune natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluu CBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazareis NpesioMIIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3bI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEp)EpeHInn 1 MOJIspU3alii CBeTa.

N3yueHne noyisipu3alvy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIa3epPHOTO U3ITyUYCHUsI Ha IBYX IIEIISX.

Habmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinOHHOTO CIIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tony4yeHue criekTpa U3ITy4EHHUS! CBETOMO/A MPU MOMOIIN AUPPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  TPUMEHMMOCTHM  KJIAacCMYecKoM  MmexaHuku.  [locTynarsl
CHeUalbHOU TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHU U COKPAILICHUE JITTUHBI.

DHEPrusi U UMIYJIbC PEIITUBUCTCKON YaCTHIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MIOKOSI.
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TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPAaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPIUM  PEIATUBUCTCKUX dacTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHUE (M3IIyyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmenienus Buna. 'mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBbIE cBOMCcTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiis u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelca yactuibl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAIIIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENEIEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe HcciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. IlnmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aTomMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.
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Buapl ciektpoB. CIEKTp YpOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HaOmronenue mmHE4aToOro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio saapa. M30Torsl.

PannoaktuBHOCTE. Alnbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacman. [ amma-n3inydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaaunoakTWBHBIE H30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIC
opranu3msl. EcrecTBeHHbIN (poH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Mertonael perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHor Monenu. KBapk-riatooHHas MOAeNb aJpOHOB.

@uzuka 3a npenenamu CrangapTHo moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EanHcTBO U3nuecKol KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKoB 4acTull (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.
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Otansl pa3BUTUS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (DU3UKU MJII OOBACHEHHS] TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IMJIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrneKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENIOBATENbHOCTH. BHYTpeHHEEe CTpoeHHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3ITydeHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenust 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, IJIaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIICHUU.

Du3nYeCKUi MPAKTUKYM.

CrniocoOb1 u3Mepenus (pU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3MUYECKUX BEJIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMNOoTe3 (BbIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEeHHUECKUH  IKCIICPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maroniee MOBTOPEHUE.
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O0o001eHNe U cucTeMaTH3alusl Coep KaHMsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas (pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
duznka», «IIEeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKI.

Ponp ¢u3ukm ©uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTHUHE MUpPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTMYECKOW  (PyHKUIUH
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pu3muecKoll KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

WN3yuenue kypca (¢usuku yrayOonéHHoro ypoBHa B 11 kjacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
NnO3HaHUA: SIBICHHWE, Hay4yHbId (DAKT, rumoresa, (puanyeckas BEIWYUHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas J1ad0paATOPHSL.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HECHHE  OKDPYXAWIIEH  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

T'eozpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb AKOOM, TreHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JIMHUAW 3JIEKTpONepeaay, 3JIEKTPOABUraTelb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
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HpOCKLIPIOHHBIﬁ ariapar, BOJIOKOHHAsA OIITUKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHUS YueOHoro mnpeamera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OIBITA M OMBITA JIEATEIBHOCTH B IIPOLIECCE PEAM3ALMU OCHOBHBIX HaIPABJICHHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUSA:

e C(OPMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00OIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HUHTEPECAX T'PAKITAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJIICHMHM B 00pa3oBaTeIbHOU
OpraHu3allly;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CHOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELLICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
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TPYA0BOI0 BOCTIMTAHUS:

UHTEpEC K pa3iuyHbIM cepam mpodhecCHOHANbHON JesITeIbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oyaymiel nmpodeccuu U peaan30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHUIO M CamMOOOpa30BaHUIO B
o0yacTi (pU3NKHM HA TPOTHKEHUU BCEH KU3HHU.

IKOJOINYECKOI0 BOCIIMTAHUSA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JICHCTBUII B OKpYyXKarolleW cpene Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

pacHIMpeHre OmbITa ACSATEIBHOCTH HKOJIOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c()OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLEcCe
U3y4eHUs (PU3MKU OCYHIECTBIATh IPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEUMUS B PaCCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yIbTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBAMN AEATEIBHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrie ucciienoBarejbCKue 1eMCTBUA:
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BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
($u3nuecKoil HayKu;

BJIAJETh  HaBbIKAMU  Y4YEOHO-HCCIENOBATEIBCKOM W NPOEKTHOM
JESTEIbHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB pEIIeHus 3a1ad  (PU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIA/J€Th BUAAMM JESATEIBHOCTH IO IOJyYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W WU aKTyaJU3UpOBATH 3ajauy,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaxXOAUTb apryMEHThl U
JIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU
pEelLIeHHS;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITH MOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKaHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.
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KoMMmyHMKaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM U BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM |
WHINBUAYAIbHON paboThI;

BbIOMpAaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUNA C y4yETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOI'0 YJIEHA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JNEUCTBUM, pacIpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTBHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KaXKIOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISATh MO3UTUBHOE CTPAaTErMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyallUsiX,  HpPOSBIATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VWHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILIECTBIISAITh  ITO3HABATEJIBHYIO  JCSITENBHOCTh B
oOnmacTu (U3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacliMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HAaBBIKAMHU TO3HABAaTEIBHOW pedeKkcud KaKk OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU I OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATHh PEUICHUA IO KX
CHUIKCHUIO;

MIPUHUMATh MOTHBBI M apPryMEHThl JPYTUX IPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIICHCTBYETCS AMOIMOHATIbHBIN UHTEJUICKT, MpenoJIaratonuit
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

YMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HAMNPABICHUS PAa3BUTHUSI COOCTBEHHOMN
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYyJIMPOBaHUS, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEIEHHE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIEXy, ONITUMH3M, UHUIUATUBHOCTb, YMEHHE NEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBATH €ro MpPHU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.
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ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenuss B 10 knacce npenMeTHbIE pPe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DSKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (DU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MHPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (PU3UUECKON TEOpUH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHSI NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLECCOB (SBJICHUI): HHEpLUMaIbHAas cHUCTeMa OTCYETA, aOCONIOTHO
TBEPAOE TEJIO, MaTepHalIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKECHUE,
CBOOO/IHOE mMajieHue, aOCONIOTHO yhpyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UI€aJbHbII ra3, TOUCUHBIM 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, (OpMyJibl KUHEMATHKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3zoBanusa [amunes Uit CKOPOCTH M IepeMelIeHus,
3akoHbl HprooTOHa, mpuHOMI ~ OTHOCUTENbHOCTH [ammies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECHS TBEPAOrO Tena), MPU HSTOM HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsSI HUMIYyJbca H
MEXaHUYECKON 3HEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKUA (CBA3b JABJIEHUA HUICATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEU KHHETHYECKOU
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DHEPIrUuel TEMJIOBOTO ABWKEHHS €T0 YacCTHLl, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAUHUEW MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, HNOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEM, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMW W U1 3aMKHYTOM OJJIEKTpUYECKOW nemnu, 3akoH Jxoymsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJIb3Yys BEITUYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJIbHAsl »JHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEpPrusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEILJIOTHI,
abCOJIOTHAs TeMmIepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
PHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TEIioBoro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIA,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIHMAT 3JEKTPOCTATUYECKOro OIS,
pPa3HOCTh  MOTEHLMAJOB, AJEKTPOJABIKYILAs  Cujla, CWiIa  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUMA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBEcHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KUIEHUE U KOHEHCAIs, TUIaBJIeHHEe U KPUCTAIU3al[isl, HAallPaBJICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOT O TPOBOIHUKA,
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IPOBOJNTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPAMBIX  HU3MEPEHUH, TNpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (U3NYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeNIaTh BHIBOJBI IO pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJANTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH ONBITHI 110 IMPOBEPKE MPEJIOKEHHON TUIIOTE3bI: MIIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUTOTE3bI;

coOJiro1aTh paBujia OE30MacCHOrO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTU C HCIIOJIb30BAaHHEM
MU3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MOJENnu, OTBEYalIleld TpeOOBaHUAM —3a]lauH,
OPUMEHATh  (HOPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nYeCKUX TEOpUl TpPH MCIOIH30BAaHUM MATEMAaTHUYECKUX METOJIOB
peleHus 3a1a4, MPOBOAUTH Pacu€Thl HA OCHOBAHMH UMEIOIINXCS JaHHBIX,
aHaJIM3UpPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTAaTOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 PYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI ¢ ONOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUe SBICHUS;

UCTIONB30BAaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBAThH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PallMOHAIEHOM
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NPUPOAOIIOIB30BAHUY, & TAKXKE Pa3yMHOM HCIIOJNb30BaHUM JTOCTUIKEHUIN
HAayKd ¥ TEXHOJIOTUH JUIi JajbHEWIIero pa3BUTHUSA 4YeJIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJECPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM MJIs TIOMCKa, TEepepadOTKU U TPEABSABICHUA Y4eOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHATM3UPOBaTh  IONyyaeMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B  Mpoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YyU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBbHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PaCCMaTPUBAEMO MPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyayiiend npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xonmy oOyuenust B 11 knacce mpeIMETHbIE PE3yNbTaThl Ha YTIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3MKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIMHUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUMNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKo KapTHHE MHUPA, MECTO (HU3UYECKON KapTHHBI MHUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;

pa3ivyaTth YCIOBUSI MPUMEHUMOCTH Mojeled (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHus, MATEMaTUYECKUI MAasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCATbHBIN
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KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO S7pa U
KBAaHTOBOI MOJIENIN CBETA;

pa3nuyuaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIN3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUA,
UCIIOJNIb3YSl OCHOBHBIE TIIOJIOKEHHMSI M 3aKOHBl AJIEKTPOJAWHAMUKH U
CIECUUAIIBHOW  TEOPUM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsiaa, cuia Awmmepa, cuwia JlopeHua, 3akoH
JJIGKTPOMAarHUTHOW  WMHAyKIMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOW LENU CO CKOPOCTBIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOIb3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMe  OUWHIUTEHHA  AJiA
dorordpdekra, mepBeld U BTOpoW mocTtynaatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YHCEN M DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJMOAaKTUBHOTO pacnaia);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIOJIb3Yys BEITUYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJIS, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUs MAarHUTHOTO IMOJIs
IPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN MMITYJIbC, IIOJHAS DHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YaCTHIIbI, PHEPrHUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsia A71pa, SJHEPTHS CBA3M SAPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AJIEKTPOMarHuTHasi MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
A5ep, raMMa-u3ilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTPENENATh HAMpPaBlIEHUE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cuiibl Ammnepa u cuiisl Jlopeniia;

CTPOUTH U300pakeHHe, CO3]aBaEMOE MJIOCKUM 3€PKajoM, TOHKOW JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHH U
3aKOHBI JIJII aHajiu3a ©W  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
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MPOUCXOMSIIUX B 3BE3J1aX, B 3BE3NHBIX CHCTEMAaX, B MEXKIaJIaKTUUYECKOM
cpelle; IBUKEHUs HeOeCHBIX TeJ, BOJIOLNH 3BE311 U BeenenHol;
IPOBOANUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEpPEHMid, JeliaTb  BBIBOABI IO  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI 110 IPOBEPKE MPENTI0KEHHONW TMIOTE3bl: IUIAHUPOBATh
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJTlydYeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKEeHHOU
TUIIOTE3bI;

OIKCHIBaTh METO/bI IOJYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBujia 0E30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemath pacy€THbIE 3alayd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOMN
(bu3MYecKol MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
dusznyeckne MoeNnu, OTBEYarolhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajady,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIMXCS JTaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM TMOTYYCHHBIX
pE3yNbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3lesoB Kypca PU3UKH, a TAKXKe MWHTETpalii 3HaHUN U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKJIEHUI C ONOPOM Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;
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aHAJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JEATCIbHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IIPOIIECCaMU, C
MO3UIINI HKOJOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKH W TEXHOJOTHM JUIl JAJIBHEWILIETrO Pa3BUTHS YEIOBEYECKOTO
00IIIECTBA;

MPUMEHSTH pa3lInuHbIe CIOCOOBI padoThl ¢ MHpopManmen Guznyeckoro
CONIECPKaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIs TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaruu, IMOJYYEeHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUYECKHU
aHaJIu3UpOBaTh  MOJydYaemMyr  HMHOpMalMIO W OLEHHUBATh €&
JIOCTOBEPHOCTh KAaK HAa OCHOBE HMEIONIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHMKA WH(pOpMAITUK;

MIPOSIBJIATH OpTraHu3allMOHHbBIC U MO3HABaTEIIbHbBIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHHsS] HOBBIX 3HAHUM B  TIpoIlecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4€OHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TPYIINE C HCIOJHEHUEM pPa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAaHUPOBATh PabOTy T'PYIIIBI, PAllMOHAIBHO PACIpeaeIsITh ACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMSAX, aJ€KBAaTHO OIICHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PAaCCMAaTPUBAEMOM TPOOIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCUOHAIBHON EATeIbHOCTH 10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIIS.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
1.1 Hayunsbrii MeTod IO3HAHMS IPUPOIBI 6 bubmmorera [JOK
) yi A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pasznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemaruia 10 I https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 1
Hunamika 0 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratnka TBEPROTO TN > I https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 1 1
3aKOHBI COXPaHEHHUS B MEXaHHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKUHETHYECKON TEOPUU 15 1 bubmmorera [TOK
: ymip p https://m.edsoo.ru/f16b68d7
32 Tepmoaunamuka. TernoBble MalIMHBI 20 1 bubmorexa LHOK

https://m.edsoo.ru/f16b68d7
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ArperaTHble cocTosiHUS BelecTBa. da3oBbie

bubmuoreka [JOK

. 14
3.3 Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
+ IeKTpIriecioe nore 24 https:/m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
43 TowH R pasmIHEX cpeax 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PUBMYECKHUN TIPAKTUKYM
| . bubnuotexa [JOK
1 Gmsmeckii npakTHRyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 16
bu6nmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne o/ P Kounrpouabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. 9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
= Marsirroe rorte 14 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKILHA 13 I https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
bu6nmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 hitps-//m.cdsoo.ru/39859%f1
bu6mmoreka [JOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 hitps://m.cdsoo.ru/39859¢1
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 | bubnmnoreka [JOK
' BOJTHEBI https://m.edsoo.ru/39859%f1
2.4 Orrruka 25 1 bubmorexa HOK
https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60
Pazaen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
1 T 1
3 Ocrosat CTO > https://m.edso00.ru/39859¢f1
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Uroro no pazgeny 5

Paznesa 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIN3M 15 bubmorexa LIOK
' PHYCKYTAP Y https:/m.eds00.ru/39859%f1
4.2 dusnka atoma 5 bubmorexa LOK
https://m.edsoo0.ru/39859%f1
43 ®dusrka aTOMHOTO Spa U AIEMEHTaPHBIX 5 bubmuoreka [JOK
’ YaCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25
Pa3zpen 5. OJEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12

Paznea 6. PUSUNUYECKUN MPAKTUKYM

bu6mmoreka [IOK

1 o i 1 1
6 HBHHACCKIH TPAKTHICYM 6 6 https:/m.edsoo.ru/39859f1

Hroro no pazgeny 16

Paznea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus 1 00001eHne

IIPEAMETHOTO COAEPKAHUS U OIIbITA bubnnorexa [JOK

7.1 15
JESTENLHOCTH, TPHOOPETEHHOTO MPU https://m.edso0.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15

PeszepBHoe Bpems 10 bubnmoreka [JOK
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https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 4 16
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KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 ®duszuka — pyHaaMeHTaabHas HayKa O IPUPOE 1 bubmmorexa LOK
YHA YK PHPOA https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnunoreka [JOK
WCCIICIOBAHUS (PU3NICCKUX SBICHUHN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUsl B IIPOLIECCE MO3HAHUS
3 npuposl. HaGuoieHrne u 3KCrepyuMeHT B 1 brbmmorexa LTOK
PHPOZBL P https://m.edsoo.ru/34¢49931
¢busnke
bu6mmoreka [IOK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUINH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOTIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH | bubnuotexa [JOK
M3MepeHuil PU3NIEeCKNX BETHUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHON 1 bu6muoreka [JOK
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JESATENBHOCTH JIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
bu6nuoreka [IOK
7 OTHOCHTENEHOCTH MEXaHNYECKOTO IBHIKEHMS. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast 1 oOpaTHas 334U MEXaHUKH
g Panuyc-BekTop MaTepHanbHON TOUKH, €T0 | bubmmoreka [IOK
MPOEKIIUU HAa OCU KOOpAuHAT. TpaeKkTopus. https://m.edsoo.ru/30a108aS
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[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJHAT

PaBHOMEpHOE IPSAMOJIMHEWHOE IBUKEHHUE.

9 I'padmueckoe onurcanne paBHOMEPHOTO bubmmorexa [TOK
p ¥ p p https://m.edsoo.ru/89ba7190
MPSMOJIMHEHHOTO ABUKCHUS
10 CnoxxeHue nepeMeneHuii U CKOpOCTe. bubnmnoreka [HOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsamonuneitnoe bubmorexa LHOK
P ' P P https://m.edsoo.ru/a99549a7
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue MPsIMOIMHEHHOTO bubnunoreka [JOK
JIBUJKCHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHOe najzieHne. Y CKopeHrne CBOOOIHOTO
13 najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH bubmorexa [TOK
' p ’ p ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH M MX IpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoreka [IOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHeliHoe aBuxkeHue. J[BH>KeHUE 1Mo
15 OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubmuoreka [JOK
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
but6mmoreka [IOK
16 Kontponbnas padota nmo teme "Knnemaruka"
p p https://m.edsoo.ru/1242f32¢
[IepBebiif 3ak0oH HproToHa. THEpHMaibHbIE
17 cUCTEMEI oTcuéTa. [IpUHIIUIT OTHOCUTEIILHOCTH bubnmorexa LOK
P B https://m.edsoo.ru/5a9e4a64
lanunes. HenHepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHozelcTBytoIas cuia. Bropoit bubnuotexa [JOK
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3axkoH HeroroHa. Macca

https://m.edsoo.ru/141d3837

19 Bzaumopneiicteue ten. Tperuii 3akon HeroToHa bubmorexa HOK
A P https://m.edsoo.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenue 3anau bubnumoreka [JOK
Ha IpUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHON U bubmorexa HOK
. P H https://m.edsoo.ru/9aba2b0a
WHEPTHOU MaccChl
2 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubmuorexa [JOK
naJicHus https://m.edsoo.ru/22757f26
JIBmkeHne HeOCSCHBIX TET U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y vt - Hep https://m.edsoo.ru/11abfa0a
KOCMHYecKasi CKOpocTh. 3akoHbl Kerepa
bu6nuoreka [IOK
24 Cuna octH. 3akoH ['yka. Bec Tena
11 YTPYTOCTH. SaKOm 1 Yk e https://m.edsoo.ru/0ae2cd84
Cuna tpenwust. [Ipupoaa v BUABI CUIT TPEHUS. bubnmnoreka [JOK
25 JIBrKEHNE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIIEHUSA CPENbI https://m.edsoo.ru/2cb29676
26 JaBnenue. ['ugpocrarnueckoe JaBiaeHUE. bubmuorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
but6mmoreka [IOK
AoGcomotHO TBepaoe Teno. [locTynaTensHoe u
27 BpalllaTeJIbHOE IBUKEHHUE TBEPAOTO Tea bubmorexa HOK
patt A PA https://m.eds00.ru/2b95d57e
73 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILICHUS. bubnuotexa [JOK
IIneyo cumnbl https://m.edsoo.ru/653d3459
29 CroxeHue cui, NPUIOKEHHBIX K TBEPAOMY bubnuotexa [JOK

teiny. LleHTp TskecTn Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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paBHOBECHsI TBEPIOTO Teja. Busl paBHOBeCHs
bu6nmoreka [IOK
30 Pemenne 3amau 1
A https://m.edsoo.ru/dc1caacO
31 KonrtponsHas padora no reme "InHamuka. | | bubnumoreka [JOK
Craruka TBepaoro rena" https://m.edsoo.ru/9f5a574c
Nmnynsc MaTepuanbHONW TOYKU, CUCTEMBbI
0 MaTepualbHBIX TOUeK. LIeHTp Macc cucTeMbl | bu6nmoreka [IOK
MaTepHUAIBHBIX TOYEK. TeopeMa 0 IBUKEHUU https://m.edso00.ru/4bb8294b
LIEHTpa Macc
NMmynbe cuitbl 1 UI3MEHEHHE UMITYJIbCa Tela.
bubnnoreka IIOK
33 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE 1
https://m.edsoo.ru/13f0a221
IBIDKEHHUE
MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.
34 IIpencrasieHue o0 COXpaHEHUU MOMEHTA 1 bubmorexa LOK
p p hitps://m.cds0o.ru/d6532¢b9
UMITYJIbCA B IICHTPATBHBIX MOJISIX
bubmmoteka [IOK
35 Pemenne 3amau 1
A hitps://m.edso0o.ru/f7706d63
Pabota criel Ha MaJIOM U HA KOHEYHOM
36 nepemenieHuu. ['paduueckoe mpeacTaBieHne 1 bubmorexa LOK
P P p https://m.eds00.ru/913974c7
paboThI cUITbl. MOIITHOCTE CHITBI
Kunerndeckas sneprus. Teopema 00
37 N3MEHEHUN KUHETHYECKON YHEPTUN 1 buGnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHON TOUKU
ITorennuaabpHble U HEMTOTEHIINAIBHBIE CUIIEL.
38 ITorennuanbuas 3ueprust. Bropas 1 Bubmorexa ITOK
P ' p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Bbu6nuoreka LIOK
39 Tpetsst kocMuueckast ckopocTh. CBs3b pabOTEI 1
P P P https://m.edsoo.ru/f57b4e01
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HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHepruu

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepuymiu uis uaeanbHON bubmmorexa [TOK
P PHYLIH BT IA https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTponbnas pabota no Teme "3aKOHBI bubnmnoreka [HOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacTraBaeHuil 0 IpUPO/IE TETIOTHI.
42 Ocnosuble nonoxenuss MKT. quddyszus bubmorexa LHOK
' 3L https://m.edsoo.ru/b0a4445f
BbpoyHnoBckoe nBukeHuE
CrpoeHne 1a3000pa3HbIX, KHIKHX U TBEPIBIX
43 Tle Xapakre BEI)KGHI/ISI Y B3aUMO efIC”I;BHﬂ bubmorexa HOK
- AAPARTED A s https://m.edsoo.ru/c44d02e2
YacTHUIl BEUIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnmnoreka [JOK
Kommuectso BemectBa. [locrossHHas ABoragpo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. Tennosoe paBHoBecue. [llkana bubmuoreka [JOK
enscus https://m.eds00.ru/0070d493
but6mmoreka [IOK
46 P
CILICHHE 3alat https://m.edsoo.ru/1531aba5
bu6nuoreka [IOK
47 u iras. I’
ACAIBHBI T3, & a30BBIE SAKOHH https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenneneeBa-Kianeiipona. bubnuotexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
but6mmoreka [IOK
49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa
patyp A https://m.edsoo.ru/14e02d 1f
50 N3omnporneccel B U1€anbHOM Ta3e ¢ bubnmoreka [JOK
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IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51

51 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB: bubnnoreka HOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b

bu6nmoreka [IOK

52 Octosrioe ypasretine MKT https://m.edsoo.ru/c8094721

53 Permrenue 3amau Bubmaorexa ITOK

https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl

54 TepMO'HHHaMI{quKOﬁ CI/\I,CTGMH co cpezeit https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEpruei mocTynaTeabHOro
TEIJIOBOTO ABM)KEHUS €€ 4acTHUIL

55 O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110 bubnnoreka IIOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8

" " bubmuotexa [JOK

56 Konrtponsnas padora no reme "OcHoBbsl MKT hitps//m.cdsoo.ru/1 3adad39
TepMonnHaMuueckas cuctema. 3alaHue
BHEIIHUX ycioBul it T/ cucreMsl.

57 BHelmHue v BHyTpEHHUE TapaMeTpBI. bubmuoreka [JOK
[Tapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5{8d38a3
3HAYEHUS BEJIUYUH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpon3sBoibHas penakcanus Tl cuctemsl bubnrotexa LHOK

https://m.edsoo.ru/8ec51210
K TEIIJIOBOMY PaBHOBECHIO

59 Mojenp neanbHOro ra3a B TEpMOJIMHAMUKE. but6mmoreka [IOK
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU https://m.edsoo.ru/29355001

60 VYpaBuenne MeHnneneena-Kianelipona u bubnmoreka [JOK

BBIp@XEHHE JIJIsl BHYTPEHHEH SHEPTUU

https://m.edsoo.ru/bal178d0
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BeIpaxxenue 111 BHyTpeHHEN SHEPTUU
OJIHOATOMHOI'0 HJICAJIbHOIO T'a3a.

bu6nuoreka [IOK

61
KBazucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI
DnemMeHTapHas padoTa B TSPMOJIHMHAMUKE.
62 Brraucnienune pabotsl o rpaduky npouecca Ha bubmmorera LOK
P pagHiyTip https://m.edsoo.ru/741d5738
pV-nuarpamme
Teronepenayda kak croco0 M3MEHEHUs
63 BHyTpeHHel sreprun T]l cuctembr 6e3 bubmorexa HOK
yIp p https://m.edsoo.ru/3d734561
COBEpIIECHUs pabOThI
64 KonBekuus, TemonpoBoJHOCTb, U3Ty4YECHHE bubmorexa HOK
L, pOBOA ’ ya https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoTel. TenmnoéMKOCTh Tena.
65 VY nenbpHas U MOJIIpHAs TETIIOEMKOCTH bu6nuoreka [IOK
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOIUTMBA
66 Pacuér xonmuecTBa TEMIOTHI IpU bubnmnoreka [JOK
Temaonepeaaye https://m.edsoo.ru/1db5ad4e
[Tonsitue 06 annabaTHOoM mporecce. [lepBriii bubnuotexa [JOK
67
3aKOH TEPMOJNHAMHUKHU https://m.edsoo.ru/d8098824
68 KonuyecTBO TemIOTH 1 paboTa Kak MephI bubnmoreka [JOK
W3MEHEHUs BHyTpeHHel sHeprun TJI cucrtemsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAUHAMUKH IS
69 aBI—II)OBeCHLIX u HI; ABHOBECHBIX MPOIIECCOB bubmorexa [TOK
P P PORECEOE. https://m.edsoo.ru/c64f464
HeobOpatumocTs MpupoIHBIX MTPOIIECCOB
. bubnmoreka [JOK
70 [Ipunuumne! aeicrBus Ternosbix MamuH. KT 1

https://m.edsoo.ru/2e945513
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bu6nuoreka [IOK
71 Maxkcumansaoe 3gauenue KITJ1. Iukia Kapro
A1 p https://m.edsoo.ru/fe3857b9
bu6nuoreka [IOK
72 Pemrenue 3amau
g https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
. bubmuorexa [JOK
73 TEIUIOBBIX JBHUTaTesnei. TermmoBoe 3arps3HeHnue
. https://m.edsoo.ru/9867aaa7
OKpY>KaroIen cpebl
bubmnorexa [IOK
74 Permrenue 3amau &
https://m.edsoo.ru/c8c70432
75 O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 bubnnoreka IIOK
teme "Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/28d62b3f
76 Kontponbnas paboTa mo teme bu6nmoreka [IOK
"TepmoanHamuka. TernaoBsie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue u konaeHcanus. Mcnapenue
77 U KUIIEHUE. Y IeJbHas TeIIoTa bubnmnorexa LIOK
e https://m.edso0o.ru/6f8¢6777
napooOpa3oBaHus
HacepiienHble ¥ HEHACHIIICHHBIE MAPHI.
KauecTBeHHas 3aBUCUMOCTE IIJIOTHOCTH U
aBIIEHUS HACBIIIEHHOTO ITapa OT
78 TEeMIIEPaTyphl, UX HGSaBI/ICI/Il\p/IOCTB oT 00BEMa buGnnorexa LHOK
PATypPL, https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphl KUTICHUS OT JaBJICHUS B
JKUIIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubmmoreka [JOK
OTHOCUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
Bbubnuoteka LIOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95ff3
81 Tsépnoe teno. Kpucrammmueckue u amopdHbie bubmmoteka [JOK
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Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB

IInaBneHue n KpucCTajluIn3anus. y,I[eJ'IBHaH

https://m.edsoo.ru/20a88a03
bu6nmoreka [IOK

82
TerioTa miasienus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
JHedbopmanuu TBEpAOTO Tena. PacTsokeHue u
83 cxkarue. Casur. Moayns FOnra. [Ipenen bubmorexa LIOK
- BT H}: - peA https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
TemoBoe paciMpeHue KUIKOCTeNH U TBEPABIX
84 TeJI. AHrapMOHU3M TEIUIOBEIX KOJICOaHUM bubmmorexa HOK
' p https://m.edsoo.ru/7baSedf2
YaCTHUII BEIICCTBA
25 [IpeoOpa3oBanue sHEprUH B (Ha30BBIX bubnuoreka [IOK
rnepexonax https://m.edsoo.ru/97a0672f
bubmuorexa [JOK
86 VYpaBHeHHE TEIIOBOro Oaranca
PABHEHHE TEMIOBOT f https://m.edsoo.ru/ab1521fb
bu6nuoreka [IOK
87 Pemenue 3amau
A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHHE. KanmsapHbie
88 siBieHus. J{aBlieHHne 1oj] HICKPUBIEHHOMN bubmorexa HOK
) A p https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
89 TeMe "ArperaTHble COCTOSHHS BEIICCTBA bubmorexa [IOK
P " Hl ' https://m.edsoo.ru/0b52575¢
da30BbIE IEPEXOABI
90 KonrtponbHas pabora no reme "ArperatHbie bu6mmoreka [IOK
cocTosiHUA BemecTBa. @a3oBble NEPEXObl" https://m.edsoo.ru/7dc2a739
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
91 DIIeKTpuyecKui 3apsia. /IBa Buaa bubnuotexa [JOK

AIEKTPUYECKUX 3apsaaoB. [[poBoaHMKH,
TURJIEKTPUKU U TOITYIPOBOAHUKHI

https://m.edsoo.ru/1aff445f
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DneMeHTapHBINA AEKTPUIECKUH 3apsil. 3aKOH

bu6nuoreka [IOK

92
COXpaHEHUs 3IEKTPUYECKOro 3apsaa https://m.edsoo.ru/f49afd24

03 B3aumoneiicteue 3apsaoB. ToueuHble 3apsbl. bubnmnoreka HOK
3axoH KynoHna https://m.edsoo.ru/445b7746

bu6nmoreka [IOK

94 Pemtenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubnuorexa [HOK
BIIEKTPUUECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUUECKOTO MOJISI.

96 [TpoOusrii 3apsia. JInauM HAPSHKEHHOCTH bubnuoreka [JOK
AIEKTPUUECKOTO T10JIst. OTHOPOTHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T10JIe

97 [ToTeHIManbHOCTh 3JIEKTPOCTATUIECKOTO bubnmnoreka [JOK
roJist. Pa3HOCTE NOTEHIIMAIIOB U HAIIPSIKEHUE https://m.edsoo.ru/80021447
[loTenuumanbHas SHEPrUs 3apsia B

bubmmoteka [IOK
98 3ieKTpocTaTuueckoM mnodie. [lorenunan
https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubmuorexa [JOK
IMOTEHIHAIOB A7 DJIEKTPOCTATUYECKOIO 101 https://m.edsoo.ru/df7a6838

100 [IpuHIMI Cyneprno3uuM dJIEKTPUUECKUX bubmmoreka [JOK
nojeun https://m.edsoo.ru/Ocfedabe

101 Pemenue 3agau Bubmorexa ITOK

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubmmoreka [JOK
3apsHKEHHOU chepbl https://m.edsoo.ru/b297b5c3

103 [Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY bubnmoreka [JOK
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wapa. [Tone paBHOMEpHO 3apsKEHHOU
0OECKOHEYHOM MIIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubnumoreka [JOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMBIIEeKTPUKHY U TIOJIYIIPOBOJHUKH B bubnmoreka [JOK
3JIEKTPOCTATAYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konnencarop. DneKTpoéMKOCTh
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD INIOCKOTO brbmmorexa LTOK
A pa. JIeKIp https://m.eds00.ru/845b4f73
KOHJIEHCaTOpa
107 [TapannenbHOE COEAMHEHNE KOHIEHCATOPOB brbmmorexa [TOK
P A A P https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COCAUHEHNE bubmuorexa [JOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa bubmmorexa LHOK
prit3ap A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmuorexa [JOK
OHOPOJHOM DIIEKTPUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "DnekTpudeckoe moie" https://m.edsoo.ru/5752603f
114 KonrtponsHas pabora no teme bu6muoreka [JOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
115 Cuna toka. ITocTossHHBIN TOK. Y ClI0BUS bubnuotexa [JOK

CYIIECTBOBAHUSA IMOCTOAHHOI'O SJICKTPUYCCKOT'O

https://m.edsoo.ru/233311b5
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TOKa
bubnnoreka HOK
116 Wcrounuku Toka. Hanpskenne u 3/1C https://m.edSO(I)l.ru/0839al 15
117 3axon OMma 1 yyacTKa Lenu. JIEeKTPUIECKOe bubnumoreka [JOK
COIIPOTHBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb CONPOTUBIICHUS OJHOPOAHOTO
118 MPOBOJIHUKA OT erIZ) IJIAHBI 1 nnI(l)maIl)nlf Bubmaorexa ITOK
https://m.edsoo.ru/95fcdf51
MONEPEYHOI0 CEYEHUS
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. bubmuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIEIbHOE, bu6nuoreka [IOK
CMEIIaHHOE COCIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LICTICH. bubmuoreka [JOK
[IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubnmnorexka HOK
122 | Pemere sazat https://m.edsogru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoymns bubnmnorexka HOK
—JleHna https://m.edsoo.ru/a3605¢c5¢
bu6muoreka [JOK
124 | Pemere sazat https://m.edsogru/6761bef
125 MOoOmHOCTB 2IEKTPUYECKOTO TOKA. TeruoBast bu6mmoreka [IOK
MOIIIHOCTD, BEIAEIAEMAas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bu6muoreka [JOK
126 Pemterme safa- https://m.edsogru/eb72fc24
127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE bubmmoreka [JOK
HCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 115 TOJTHOM (3aMKHYTOW ) bubnmoreka [JOK
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3JIEKTPUYECKON LIETH

https://m.edsoo.ru/221{f40fb

129 Pemenue 3agau bubmorexa [OK
A https://m.eds00.ru/3580b679
bu6nuoreka [IOK
130 M
OHIHOCTR HCTORHHIA Toka https://m.edsoo.ru/a0ae51d8
bubnnoreka IIOK
131 Koportkoe 3a aHue
POTIOE SaMBIItati https://m.edso0.ru/546£5632
132 Konagencarop B ey mOCTOSHHOI'O TOKA bubmmorexa HOK
A PEH https://m.edsoo.ru/353683e
b K
133 Permrenue 3amau nbmmotexa 1O
https://m.edsoo.ru/4410cefQ
134 Pemenue 3amau mo teme "I1ocTOSTHHBII bubnnoreka IIOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "TlocTosTHHBINM bubmuotexa [JOK
AIEKTPUIESCKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau nmo reme "IlocTostHHBIN bubmorexa [JOK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o00611eHre U cucTeMaTu3alus 3HaHui 110 bubmuorexa [JOK
teMe "[1oCTOSHHBIN 27eKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padota no teme "IlocTostHHBIN bubmmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi IPOBOAUMOCTb Pa3IMUHbIX
139 BEIIECTB. DNEKTPHUUECKUM TOK B METaIax bubmorexa [IOK
o ’ P ’ https://m.edsoo.ru/da794295
CBepXIpoBOIMMOCTh
DNEeKTpUYECKUM TOK B pacTBOpax U paciuiaBax
but6mmoreka [IOK
140 3IEKTPOJIUTOB. 3aKkoHbl Dapajes ais

3JIEKTPOIH3a

https://m.edsoo.ru/4b423491
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. bubmuorexa [JOK
141 DJIEKTpUYECKUH TOK B razax. [lnazma 1 https://m.eds00.ru/92d92f76
142 DNeKTpUYECKUil TOK B Bakyyme. BakyymHbie | bubnmoreka [JOK
PUOOPHI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUN TOK B TIOIYIPOBOJHUKAX 1 bubmmorera LOK
https://m.edsoo.ru/ab61c660
bubnnoreka IIOK
144 Honynposoxiiionbie MpHGOpL! ! https://m.edsoo.ru/83622200
duznyeckuil npaktukym 1o teme "M3mepenue
CWJIBI TOKA U HAIIPSKEHUS B LIETIH
MIOCTOSIHHOT'O TOKa MPHY MOMOIIH aHAJIOTOBBIX U
145 HU(PPOBBIX H3MEPUTEIBHBIX TPHOOPOB" MITH | | bubnmnoreka [HOK
"3HakoMCTBO ¢ M POBOIi TabopaTopueit mo https://m.edsoo.ru/5643ea56
¢uzuke. [Ipumeps! u3mepeHus Gpusnveckux
BEJIMYUH TIPHU MIOMOIIN KOMITBIOTEPHBIX
aTYUKOB"
dusnyeckuil NpakTukyM 1o teme "M3ydenue
146 HEPAaBHOMEPHOTO JBHKEHUS C LIEJIBIO 1 1 bubnmnorexa LIOK
. " https://m.edsoo.ru/f6292f5f
onpe/ielIeHUsI MTHOBEHHOM CKOPOCTH
dusndeckuil npakTukym 1o teme "M3mepenune
YCKOPEHHUS IPH MPSAMOIUHEHHOM
147 PaBHOYCKOPEHHOM JIBU’KEHHMH 110 HAKJIIOHHOM | | bubmmoreka [JOK
miockoct" min "Uccnenosanue 3aBUCUMOCTH https://m.edsoo.ru/6960b6ef
MyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
NBIDKEeHNH"
dusndeckuil npakTukym 1o teme "M3mepenue
148 YCKOpPEHUSI CBOOOTHOTO MaieHus" UITN 1 1 Bubmorexa HOK
" https://m.edsoo.ru/d1ea2402
N3ydenne nBuxkeHMS Te€a, OPOIICHHOTO
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149

150

TOPU30HTAJIBHO"

®u3nYecKuil MpakTUKyM 1o Teme "N3yuenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOAYI0 ckopocThio" nin "HccienoBanue
3aBHCHUMOCTH MEPHO/a O0paIIeHUs
KOHHUYECKOT0 MasATHUKA OT €ro napamerpon”

®uznueckuil NpakTUKyM o reme "M3mepenue
PaBHOJCUCTBYIOIIECH CUIIbI IPHU ABUKEHUH
OpycKa 1Mo HaKJIOHHOH IIOCKOCTH" HITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
Macchl"

bu6nmoreka [IOK
https://m.edsoo.ru/bcf53514

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasue, oT ux aepopmaruu” unm "Msydenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO,
MEePEeKUHYTOM uepe3 NErkuit 6110K"

bubmmoreka [IOK
https://m.edsoo.ru/b55b81al

152

153

®uznyecKkuil NpakTUKyM 1o teme "M3mepenue
ko3¢ duLreHTa TPEHUS 110 BEIUYUHE YTIIOBOTO
kodpdunmenta 3apucumoctu Frp(N)" niu
"HccnenoBanue BUXKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
kodpuumenToM TpeHus" unu "N3yuenue
JBUKEHUS IPy3a HA BaJLy C TPEHHEM"

@uU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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TBEPZIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenne
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOILIETO
Ionaas onops"

duznyeckuil npaktukym 1o teme "M3mepenue
HMITyJIbCA TeJIa TI0 TOPMO3HOMY IyTH" WU
"N3mepeHue CUilbl TATH, CKOPOCTU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C bubnnoreka HOK

154
uMItysnbcoM cuiibl" unm "MccnenoBanue https://m.edsoo.ru/856fb28e

COXpaHEHUS UMITYJIbCa MIPH YIPYTroM
B3auMoeicTBun" win "M3mepenue

KMHETHYECKOM PHEPTUU TeJa 10 TOPMO3HOMY
"

IIyTH

dusnyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMHUUYECKOTO Mporiecca (PeKOMEHI0BAHO
MCIIOb30BaHue IU(PpoBoH 1abopaTopun)" umm bubnmnoreka [JOK

155
"N3y4yeHne n30XopHOro mpouecca' uiu https://m.edsoo.ru/e0fe7e07

"N3yuenue n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUs cOCTOSHUA"

®uznyecKkuil NpakTUKyM 1o teme "M3mepenue
yaenbHoU TerioéMkocTu" win "HMccnenoBanue

MpoIeCcca OCTHIBAHUS BEMIECTBA" UIN
but6mmoreka [IOK

156 "HccnenoBanne agnadbaTHOro mporecca’ uin 1 1
a o pon https://m.edsoo.ru/2f2faa61

"N3y4yeHne B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypbl KUIIEHUS )KUJIKOCTEN"
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dusnyeckuil npakTukyMm no teme "M3ydenue
3aKOHOMEPHOCTEN HCIIapeHUsl JKUAKOCTEN"
unu "M3mepeHue yaeinbHON TEeIIOThI
bu6nuoreka [IOK
HACBHILEHHBIX MapoB" win "M3mepenue https://m.edsoo.ru/6b1a23b5

157 r1aByieHus apaa" win "M3ydeHnue cBOMCTB

a0COJTIOTHOW BIIAXKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nomenieHun". Msmepenue
K03 (HHUIIMEeHTA TTOBEPXHOCTHOTO HATSHKCHHUSI

OuznyecKkuil MPakTUKYM 0 TeMe
"Habmtoienue npeBpalieHus SHEPTruu
3apsSHKEHHOTO KOHACHCATOpa B IHEPTHIO
u3nyyeHus ceeroauona” uinu "Msyuenue
158 MPOTEKAHUS TOKA B LIETIH, COACPKAIICH 1 1
KoHzieHcarop" win "Pacnpenenenue pasHocTH

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIEI0BATEIBHOM COEIUHEHUHN
KOHJIEHCATOpOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccneqoBaHne CMEIaHHOIO COEMUHEHUS
pesucropoB" win "M3Mepenne yieabHoro bubnuotexa [JOK

159
COIIPOTHBIIEHUS IPOBOJHUKOB" WK https://m.edsoo.ru/2b179d98

"UccaeqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JJIs1 JIaMITbl HaKaJTuBaHUs "

@u3nYeCcKUil IPAKTUKYM IO TEME

"Habmronenue anexrponuza" win "U3meperue EuG 11OK
nonmmoTeka

160 " 1 1
3apAia OAHOBAICHTHOTO HOHa ™ M https://m.edsoo.ru/64b6e901

"UccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHHS

TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIN
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"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
aozna”

PesepBHelil ypok. O000ICHHE 1

bu6nmoreka [IOK

161 cucTeMaTu3alus 3HaHU 10 TeMe
: H https://m.edsoo.ru/ed017d93
Kunematuka
162 PezepBHblit ypok. O60011eHUE U bubnuoreka [JOK
cHCTeMaTHu3alus 3HaHui 1Mo Teme "Jlunamuka" https://m.edsoo.ru/3149956b
PesepBubiil ypok. O000IIEHNE U
P P . " bubnnoreka IIOK
163 cucTteMaru3anys 3HaHuH 1Mo Teme "CraTtuka
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeNa
PesepBubiil ypok. O0001IEHNE U
P P . " bubnnoreka IIOK
164 CUCTEMATHU3AaMs 3HAHUH 110 TeMe "3aKOHBI
" https://m.edsoo.ru/6¢0df9cc
COXpaHEHUs B MEXaHHUKE
PesepBHrIil ypok. O000IIIEHHE U
P P . " bu6nuoreka [IOK
165 cucreMaru3anys 3HaHui 1o teme "OCHOBEI
. " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHYECKON TEOPUH
PesepBHeIi ypok. O000IIIEHHE U
P P N bubmorexa [JOK
166 cucTeMaTHu3allis 3HaHUui 1o TeMe
" " https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TernoBble MaTUHBI
PesepBHrlIit ypok. O6001ICHNE 1
167 CHCTEMATHU3allus 3HAHUM 10 TeME but6mmoreka [IOK
"ArperarHble cocTosiHus BemiecTBa. Da3zoBbie https://m.edsoo.ru/59ca5c91
nepexonpl”
PesepBublii ypok. O0001IEHHE 1
P P N bubnuotexa [JOK
168 cucTeMaTHu3alus 3HaHU 1o TeMe
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYEecKoe moie
169 PesepBHrlit ypok. O6006111eH1E 1 bubnuotexa [JOK
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CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"TIoCTOSIHHBIN 1EKTPUUYECKUH TOK"

https://m.edsoo.ru/3cae6dal

PesepBHelil ypok. O000ICHHE 1
170 cucTeMaTu3alus 3Hanui mno teme "Toku B
pa3auyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

bu6nmoreka [IOK
https://m.edsoo.ru/cc7681d4
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11 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTunueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB U
bubmuorexa [JOK
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe. 1
https://m.edsoo.ru/487a8593
I'unore3za Amrmepa
Bekrtop marautHoO# nHAyknuu. ITpuHnumn
2 cyIie 13031/1 14078 MaFHI/ITHzIX noneﬁp JInann 1 bubmorera OK
yrep ULI ' https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKIIMHU
3 MarsauTtHoe 1nosje NpoBOJHUKA C TOKOM. OnbIT | bubnmnorexka HOK
Opcrena https://m.edsoo.ru/d35d5262
bu6nuoreka [IOK
4 Cuita Amrepa, e€ HarpaBICHHE U MO 1
I8 AMIEP HATPABJICHHE 1 MO https://m.edsoo.ru/26d9c5ba
bubmmoteka [IOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubnuoreka [JOK
DNeKTPOU3MEPUTETHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBI/I)KCHI/II)e 3a SI)KeHHO; YaCTHUIIbI B ’ 1 bubmorexa HOK
P H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM IT10JI€
bu6nuoreka [IOK
8 Pemenne 3agau 1
a https://m.edsoo.ru/504e98c7
buo6 OK
9 Pa6ora cunsl Jlopenua 1 mommoreka [

https://m.edsoo.ru/d518be4b
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10 Pemenue 3agau 1 bubmorexa [TOK
A https://m.eds00.ru/93617bd9
1 MarsuTtHoe 110J1¢ B BEIICCTBE. | bu6nuoreka [IOK
deppoMarHeTuky, napa- u JuaMarHeTUKU https://m.edso0.ru/30ff9608
12 OcHoBHBIE CBOICTBA ()epPOMArHETUKOB. | bubamnoreka HOK
[Tpumenenne GpeppoMarHeTHKOB https://m.edsoo0.ru/0b58190a
bubmuorexa [IOK
13 P "M " 1
elIeHHE 3a1a4 1o TeMe "MaruutHoe 1mosie hitps://m.cds0o.ru/Sb55c307
bubmuorexa [JOK
14 P "M " 1
eIIeHHE 3a71a4 1o TeMe "MaruutHoe 1mosie hitps-//m.cdsoo.ru/4 lcdacga
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. | bubnmnoreka HOK
[ToTok BeKTOpa MArHUTHON MHIYKLIMU https://m.edsoo.ru/b3efalcl
bu6nuoreka [IOK
1 1
6 SAC unykwn https:/m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU | bubnmnoreka [JOK
®dapanes https://m.edsoo.ru/abdec188
bu6nuoreka [IOK
1 B .T o 1
8 uxpeBoe 3neKkTpuyeckoe noine. Toku Oyko hitps//m.cdsoo.ru/1 Sabe 140
bu6nunoreka [IOK
1 1
? DAL HEAYKIHH B ABIDKYIIHXCS POBOHMAKAX https://m.edsoo.ru/0235¢c02
bu6nuoreka [IOK
2 P 1
0 CILICHHE 3a7ad https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 I1 JI 1
PaBuio JeHia https://m.edsoo.ru/bbc22726
2 NunyktuBHOCTH. KaTylika HHIYKTUBHOCTH B 1 bubnmoreka [JOK
LIENU ITIOCTOSSHHOT'O TOKAa https://m.edsoo.ru/621eae9d
Bbu6nuoteka LIOK
23 Asenne cavousykunn. IJ1C ! https://m.edsoo.ru/7ee60ca8
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CaMOMHAYKIIMU

3Hepm${ MAarduMTHOTIO ITOJI KaTYIOKHU C TOKOM.

bu6nmmoreka [IOK

24 DnEeKTPOMarHuTHOE 10J1€e https://m.edsoo.ru/b3cOad11
bu6nmmoreka [IOK
25 Pemetiite saa https://m.edsoo.ru/8869d2b
26 O00011IeHIE U CUCTEMATU3aIisl 3HAHUN 110 bubnnoreka IIOK
Teme "DIeKTpoJuHaMHUKA" https://m.edsoo.ru/76484025
7 KonTponbhas padota no teme bubnmnorexka HOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8aec09b98
)% Koneb6arenpnas cuctema. CBOOOIHBIE bubmuorexa [JOK
KoJiebanus1. ['apMoHndeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnyeckoe 1 TMHAMHUYECKOE OMMCAHUE bu6mmoreka [IOK
K0J1€0aTeNbHBIX IBUKEHUH https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
30 JTMHAMUYECKOTO OMUCAHUSI TAPMOHHYECKUAX bubnuorexa [JOK
KoJIeOaHUH U3 UX SHEPTeTUYECKOTO U https://m.edsoo.ru/e3¢99692
KMHEMATUYECKOTO ONUCaHUs
. bubnuorexa [JOK
31 AMIIHTYE 1 hasa konebarmi https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MaJIBIX CBOOOIHBIX KOIeOaHUHI
32 MareMaruueckoro mastHuka. [lepuon brbmorexa [OK
. https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJI€OaHUH NPY>KUHHOTO
MasTHHKA
13 3aryxatomue kojiebanus. BeiHyK/1IeHHbBIS bubnuoteka [JOK
KoJjiebanus1. Pesonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOJIC0aHHS but6mmoreka [IOK
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https://m.edsoo.ru/6add2644

bu6nuoreka [JOK

35 Pemienue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 Ypok-koHpepeHnus "MexaHndeckue bubanoreka HOK
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpYMEHTaxX" https://m.edsoo.ru/8ef587be
37 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110 bu6nuoreka [IOK
Teme "MexaHudeckue Kojaeoanus" https://m.edsoo.ru/eb84182f
18 DNeKTpOMarHuTHbIE KOJICOaHusI. bubnuorexa [HOK
KonebaTtenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY bl
39 3a i z KOHJICHCATOpa C aMILJIUAT O}I;I CHJIBI bubmorexa HOK
pra fona P A https://m.edso0.ru/093f9af1
TOKa B K0JIEOATEIILbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B UJI€ATIbHOM bubnmnoreka [JOK
KoJe0aTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMarHUTHBIE KOeOaHusI.
41 BLIzX CHHBIE 3JIeII<)T OMAarHUTHBIE bubmorexa HOK
YA P https://m.edsoo.ru/5e668619
KoJieOaHus
4 [Tepemennsblii TOK. Pe3ucrop u KoHaeHCaTOp B bubnuotexa [JOK
LIENU IIEPEMEHHOTIO TOKA https://m.eds00.ru/84836152
43 Karymka MHIyKTUBHOCTHU B LEMH bubmmoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
m 3axoH OMa [J1s SIEKTPUYECKON Lienn bu6mmoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoMmHOCTh IEPEMEHHOTO TOKA.
. but6mmoreka [IOK
45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA U HAIIPAKCHUS

https://m.edsoo.ru/lcac6cdc




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«®u3uka_yruayosaenHsblii yposenb_ 10-11 kiacesi»

46 Pe3oHnanc B 3JIeKTpHYECKOM 1IeTTH bubmorexa LIOK
P t https:/m.edso0.ru/087506df
bu6nuoreka [IOK
47 P
ClicHue sajad https://m.edsoo.ru/al6836a4
Nneansubiif Tpancdopmarop. [IpousBoacTso,
. bubmuorexa [JOK
48 repeaayda u moTpeOaeHUe AICKTPHIESCKOM
https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 aJIeKTpodHeprun. KyibTypa HCII0JIb30BaHU bubmmorexa HOK
P prit. BYIHTYP _ https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU
bubnnoreka IIOK
50 P
Clietme salad https://m.edsoo.ru/ee6677ed
bu6mmoteka [IOK
1 P
> CIICHHE 3/t https://m.edsoo.ru/7cab59{8
57 O06001IeHre U cCUcCTEMaTU3aIHs 3HAaHUN 110 bubmuoteka [JOK
TeMe "DJeKTpOMarHuTHbIe KojebaHus" https://m.edsoo.ru/401024a9
53 MexaHn4ecKkue BOJTHBI. XapaKTePUCTUKHI bubnmnoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolCTBa MEXaHNYECKUX BOJTH bubmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6nuoreka [IOK
55 3ByK. X
BYK. A4paKTEpHCTHIN pyKa https://m.eds00.ru/138b6f09
56 Wndpazsyk u ynprpassyk. lllymosoe bubmmoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
bu6nuoreka [IOK
57 P
CHieHHe saat https://m.edsoo.ru/cfd918bf
53 DneKTpoMarHuTHbIe BOJIHBL. U3nydyenue bubnmoreka [JOK

SJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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OHeprus JIeKTpOMarHuTHbIX BoJH. CBoiicTBa

bu6nuoreka [IOK

59
DJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >1eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B bubmorexa HOK
p P https://m.edsoo.ru/49be 119
TEXHHUKE U OBITY
[IpuHUKIIBI paIUOCBA3U U TEJIEBUICHHUS.
61 Pall) MOJI0Ka I;ISI DIIEKTPOMarHuTHOE bubmorexa HOK
A A p N https://m.edsoo.ru/9f96f1£8
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
& KonTponbnas pabota no teme "KoneGanus u bubnuorexa [HOK
BOJIHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH MPSMOJIMHEHHOTO bubnmnoreka HOK
pacrpocTpaHeHUs CBETa https://m.edso0.ru/f9566406
64 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHA bubnmnoreka [JOK
MIPSAMOJIMHEHOT'O paclpOCTPAHEHUs CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenue ceta. [Lmockoe 3epkaio. bubmuoteka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN TTOKA3aTeb MPEIIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpakeHHE bubmorexa HOK
yUTp P ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemenue 3amay Ha mpruMeHEHNE 3aKOHOB bubnmoreka [JOK
OTpaXKEHUS U NPETOMIIEHUSI CBETA https://m.edsoo.ru/49d830a9
68 Xop nydeit B mpusme. Jlucnepcus certa. bubnmoreka [JOK
CrnoxxHbIi cocTaB Oenoro cera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAs bubnunorexa [IOK

CHJIa JINH3BI

https://m.edsoo.ru/60441359
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[TocTpoenne n300paXKeHI B TIMH3AX U UX

bu6nuoreka [IOK

70
cucTeMax. YBEJIMYCHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHue
71 M300pakCHUH, MOJy4aeMbIX C IIOMOIIBIO bubmorexa HOK
P > HOIYH B https:/m.eds00.1u/52868£09
JINH3
72 ['ma3 kak onruaeckas cucteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [lpenens npuMEHUMOCTH bubnmnoreka [HOK
F€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METObI €€ U3MEPECHUS bubmorexa [OK
p 8 p https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
s Jlucniepens ceta https://m.edsoo.ru/lel6ccbe
bu6nuoreka [IOK
n
76 HTepgepeHILIA CReTa https://m.edsoo.ru/5fc0c638
77 KorepenTHble UCTOUHUKU. Y CIIOBUS bubmuoreka [JOK
Ha0JIt0/IeHUsI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6nuoreka [IOK
78 P
CHLICHHE 3anat https://m.edsoo.ru/3061de2b
bu6nuoreka [IOK
79 I1
PHMEHCHHE HHTEP(epeHLlin https://m.edsoo.ru/668edbc8
bu6nuoreka [IOK
80 a CBeTa
Jlacpparuist ceet https://m.eds00.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubmmoreka [JOK
HaOJII0ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
b K
82 Pemenne 3amaq nommotexa [0

https://m.edsoo.ru/d58c411a
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23 [TonepeunocTs cBeTOBBIX BOJIH. [lonsgpuzanus bubmmoreka [IOK
CBETa https://m.edsoo.ru/e9890fe9
bu6nuoreka [JOK
84 Pemenue 3ana
HHCHHE SaAad https://m.edsoo.ru/c56¢8158
85 CBETOBEIC SBJICHHS B IPUPOJC bubmorexa LIOK
Pypoa https://m.eds00.ru/0b36363d
26 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bu6mmoreka [IOK
teme "Ontuka" https://m.edsoo.ru/8a14748b
bubmuorexa [JOK
87 Kontpoasnas padora no teMe «ONTHKA
P P https:/m.eds00.ru/82315dd4
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U bubmorexa HOK
' poAl https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
29 Iloctynatsl ciennaabHONU TEOPUU bubnuoreka [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBA.
[Ipeo6pazoBanus Jlopenua. YciaoBue
90 i pI/ILII/III;HOCTI/I OTHO(I:)I/ITCJ'ILHOCTL bubmorera [OK
P ' https:/m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U
COKpAIICHHUE JITTHHBI
01 DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOM bubnuoteka [JOK
YaCTUILbI https://m.edsoo.ru/853a64fc
9 CBs13b MacChI C PHEPTHEH U UMITYJIHCOM bubmmoreka [JOK
PETNATUBUCTCKON YaCTULIBI. DHEPTUS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TETIOBOE M3TydYCHUE bubmorexa [IOK
ya https://m.edsoo.ru/f54035a5
bu6 OK
94 3akoH cmenieHus Buna nomotexa I

https://m.edsoo.ru/1c5ff752
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bu6nuoreka [IOK
95 T'unoreza M. Ilmanka o kxBanTax. ©OTOHEI hits://m.edsoo.ru/a5fa218
bu6nuoreka [IOK
6 ]
? HEPrUs M MMITYJILC (pOTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK
3axonbl poTtorddekra https://m.edsoo.ru/8c68e5b9
08 Ypaaenue DitamTeitHa st poTodddexra. bubnmoreka [JOK
"Kpacnas rpaanna” potorddexra https://m.edsoo.ru/01ef4556
bubmuorexa [JOK
. II. H.
99 JHaBnenue cBera. OnbITHI JleGenena hitps://m.cdsoo.ru/64bAf966
bubnnoreka IIOK
100 B 7
OJTHOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounusl ne bpoina. Jlinnaa BoaHE 1e bpoiia
101 U pa3sMePLI f6nachJ[10KanM3a I/II/IH ’ bubmmorexa HOK
PasMeEpbl a https://m.edsoo.ru/5df8baf1
JBIDKYIIEUCS YaCTULIBI
102 KopnyckynapHO-BOIHOBOHN AyalIu3M bubmmorexa OK
PIHYCKYIAD Y https://m.edsoo.ru/8ccab62a
bubmmoteka [IOK
103
Jlngpaiuma SIEKTPOHOB Ha KpHCTAIITAX https://m.edsoo.ru/30dbal 8¢
Cnenudrka usmMepeHnii B MUKPOMHUDPE.
104 CooilH(()bmeHm Hegn e eJIéHH(]);)CTeﬁp bubmmorexa IOK
. pelt https://m.edsoo.ru/65783dec
I'eiizenOepra
bu6mmoreka [IOK
105 P
CUICHHE rPadUICCKuX sazat https://m.edsoo.ru/e70195bd
bu6mmoteka [IOK
106 P é
CHICHHC paCHETHBIX 3a/1a1 https://m.edsoo.ru/ee9b3182
107 Kontponbnas pabota mo temam: "OCHOBBI bubamnoreka HOK

CTQO", "KoprnyckynsipHO-BOJIHOBOM yayn3m"

https://m.edsoo.ru/c3de891a
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108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmoreka [JOK
[Tnanerapnas mozaens atoma Pesepdopna https://m.edsoo.ru/312b750a
b
109 [Toctynater bopa nommorexa OK
https://m.edsoo.ru/404dfa9a
110 Buasl cnexktpoB. CriekTp ypoBHEM s3HEpruun bubamnoreka HOK
aroma BOoJopoJa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE U3JTyYE€HUE bubnmnoreka HOK
CBeTa https://m.edsoo.ru/f945d85¢
b K
12 Tasep noimoteka 11O
https://m.edsoo.ru/2288a0c4
Hyknonuas monens sapa [elizenbdepra-
y P P bubnnoreka IIOK
113 NBaneHko. 3apsia u MaccoBOE YUCIIO sIApA.
https://m.edsoo.ru/34adaSde
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3UPYIOLIETro U3ilydeHus. BiusHue bubnmnorexka [HOK
panuoaKTUBHOCTH Ha )KUBBLIE OPTaHU3MBL. https://m.edsoo.ru/aab98bef
Jo3umerpus
OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. [ledext maccel sapa. SAnepHbie
115 peakiuu. SnepHsie peakTopsl. [IpoGiembl bu6muoreka [JOK
YIIPaBIIEMOIO TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
OKOJIOTUYECKHE aCIEKTHI PA3BUTHSI SIEPHON
SHEPreTUKU
MeTopl perucTpaluuy U Uccie0BaHus
3J€MEHTapHbIX YacTull. ODyHIaMeHTalIbHbIE
. bubnuoteka [JOK
116 B3aUMOJCHUCTBUA. bapuoHbl, ME30HBI U

nentoHsl. [Ipencrasnenune o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOJIEIb alpOHOB

https://m.edsoo.ru/lac08aSb
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®dusuka 3a npegenamu CTaHAApPTHON MOJACIIH.
117 Témuas matepus U TEMHAs YHEPrUs 1 bubmorexa LOK
p . privt. https://m.edsoo.ru/c026fd37
EnuncTBO (hM3MYecKOit KapTHHBI MUpa
118 Oransl pa3BUTUS aCTPOHOMUU. 3HAYECHUE | bubnmoreka [JOK
aCTpOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 00BSICHEHHS TIPUPOABI KOCMUUYECKHIX | bubnmnoreka [HOK
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edsoo.ru/39c44028
HUCCIIE0BaHUM
CoBpeMeHHbIE ONITUYECKUE TEIECKOIIBI,
bubnnoreka IIOK
120 PaguoTEeNeCKOIIbl, BHEaTMOChepHas 1
https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3nn0r0 HeOa. Co3Besnus, sipKue | bubmuoteka [JOK
3BE3MbI, IJIAHETHI, UX BUAUMOE ABHKCHHUE https://m.edsoo.ru/aac588eb
Comnreunas cucrema. Comnnaite. ConHeunas
122 aKTUBHOCTE. McTtounuk >ueprun CoiHIa u 1 bubnmnorexa LIOK
. ) P https://m.edsoo.ru/22748eb4
3BE3N
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpaiabHBIN KJIacc — 1 buomorexa [TOK
panva Chertp https://m.eds00.ru/42169944
CBETHMOCTE
124 3Be3bI IIIaBHOM IOCIEN0BATEILHOCTH 1 buGnnorexa LHOK
https://m.edsoo.ru/b3cb766¢
Buyrtpennee crpoenue 38€31. CoOBpeMEHHbIE
125 IIPEICTABICHUS] O IPOUCXO0XKIEHUH U | bubmmoreka [JOK
spoJrrorui CoTHIIA B 3BE3/. DTaITbl JKU3HHA https://m.edsoo.ru/d09da494
3BE3]T
Bbubnuoteka LIOK
126 Muneunsriit [1yte — nHama Namaktrka. Tumnbl 1
yr https://m.edsoo.ru/7cd10a0a
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rajJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK

Bcenennas. Paciupenue Beenennoid. 3akoH

bubanoreka HOK
127 Xab66mna. Teopus Bonbioro B3peiBa. hitps-//m.c dsoclfru Adbdfod2
PennkroBoe uznyuenue
128 MacmrabHas ctpykrypa Beenennoii. bubnmoreka [JOK
MeraranakTrka https://m.edsoo.ru/ce234633
N bu6mmoreka [IOK
129 Hepeménnpie mpo6iieMbl aCTPOHOMUHT hitps.//m.cdsoo.ru/d37dOffe
@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBanue MAarHUTHOT'O ITOJIA
130 MOCTOSHHBIX MarHuToB" uiu "UccnenoBanue bu6mmoreka [IOK
CBOMCTB (heppOoMarHeTUKOB" UK https://m.edsoo.ru/67361aef
"UccnenoBanue AeiCTBUS TOCTOSSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiel AMnepa" win "M3yuenune
131 3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa" bubmrorexa LIOK
" . https://m.edsoo.ru/fcac91e9
nmu "OnpeneneHne MarHUTHOW MHAYKIUY Ha
OCHOBE U3MepeHHust cuibl Amnepa”
Pu3NYECKUl IPAKTUKYM 110 TEME
132 "I/Iccnez[o%'aHHe 'SfBJ'IeHI/Iﬂ 3JI€KTPOMarHUTHOM hitps://m.cdsoo.ru/c36638da
uHaykuuu" win "Onpeaenenre HHAYKIUHA
BUXPEBOI'0 MarHUTHOTO NoJis"
Pu3nYECKUil IPAKTUKYM 110 TEME
133 "UccnenoBanue sBIEHUS CAaMOMHIYKIIUN" but6mmoreka [IOK
i "COopka MOJENN 3IEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
134 DU3NYECKUN TPAKTUKYM I10 TEME but6mmoreka [IOK
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"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U IPYKUHHOI'O MasiTHUKOB"

https://m.edsoo.ru/5d159d35

@uU3NYECKU IPAKTUKYM 110 TEME

135 "IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM bubmorexa LIOK
peobpas P pyE https://m.edsoo.ru/a28026bd
MasiTHUKE
du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBaHue NepeMeHHOro TOKa 4epes

136 MOCJICI0BATEIILHO COSIUHEHHBIC bubmuorexa [JOK
KOHJIEHCATOP, KaTYILIKY U pe3ucTop" wiu https://m.edsoo.ru/89dc2d90
"NccnenoBanue paboThl HICTOUHUKOB CBETA B
L[eNU [IEpEMEHHOro ToKa"

137 ®uznueckuil NpakTUKyM 1o teme "M3yuenue bubnmnoreka [HOK
rapamMeTpoB 3BYKOBOW BOJTHBI" https://m.edsoo.ru/b100661a
Pu3nYeCcKUil IPAKTUKYM 110 TEME

138 "N3mepenune nokasaTelis IpeJoMIICHUs bubnmnorexka HOK
crexna" win "[lonyuenue n3oopaxxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

@u3NYECKU IPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 acCTOSIHUS OT BellecTBa (Ha MpUMepe bubmmoreia LIOK
P e PrMep https://m.eds00.ru/b879fb3f
KUIKUX TUH3)" i "M3mepenue GpokycHoro
paccTOsSHUS PACCENBAIOIINX JINH3"

@u3nYeCcKUil IPAKTUKYM IO TEME
140 "Habmronenue nudpakuuu, MHTEpdHepeHInn bubmmoreka LIOK
Y K, pPep https://m.edsoo.ru/8b7ac737
U TIOJIIpU3ALMH CBETA
OU3NYECKUI TPAKTUKYM 10 TEME
" bubnuotexa [JOK
141 OnpeneneHre UMITYJIbCa U SHEPTUU

pensITUBUCTCKUX YacTull (o gororpadusm

https://m.edsoo.ru/63756¢c47
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TPCKOB 3aps’KCHHBIX YaCTULl B MAIrHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1l1anka Ha ocHOBe

142 uccnenoBanus Gorordpdexra" wm 1 1 bubamorexa LHOK

https://m.edsoo.ru/eb916f82

"HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsKeHUs"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO bubnmnoreka [HOK
aTOMapHOTI0 BOJIOPOJia U U3MEpPEHUE https://m.edsoo.ru/ec651eb8

noctostHHOM Punbepra"

143

®du3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue paainoakTUBHOTO (hOHA C bu6nuoreka [IOK

144
UCIOJIb30BaHueEM jao3umMerpa” win "M3yuenue https://m.edsoo.ru/c3dabe6e

TOTJIOIEHMS OeTa-4aCcTULL AJITOMUHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGnronenus 3BE€31H0r0 HeOa
HEBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHNEM
KOMITBIOTEPHBIX TPUIOKEHUHN IS
orpezieNieHus TOJI0KEeHUsI HeOEeCHBIX bu6muoreka [JOK
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC https://m.edsoo.ru/1072021e
co3Be3ausl CeBepHOro NMoymapus 1 sipkue
3BE3b1" wiu "HabmroneHus B Teneckon
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3HBIX

CKoOILIeHUH"

145

O06001IeHne 1 cucreMaTu3anus 3Hauuii. Pois
but6mmoreka [IOK

146 i 1
(GU3MKN ¥ ACTPOHOMHUH B YKOHOMHYECKOMH, hitps://m.cdsoo.ru/ad6ddeed

TEXHOJIOTHYECKOM, COLIMAJIbHOM M STHISCKOMN
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cdepax IesITeNbHOCTH YeTIOBeKa

O06001IeHre 1 cucTeMaTu3anus 3HaHuii. Pois

147 U MecTO (PU3MKH U aCTPOHOMHUU B bubamorexa LHOK
. . https://m.edsoo.ru/18f19f7c

COBPEMEHHOM HaAyYHOU KapTHHE MUpPA

O06001IeHre 1 cucreMaTu3anus 3HaHuii. Pois

(buzuveckoit Teopun B HOPMUPOBAHUH
148 MPEACTABICHUH 0 (PU3NYCCKOIN KapTHHE MUpa, bubmuorexa [JOK

MeCTO (PU3UYECKON KapTHHBI MUpPa B 00IIEM https://m.edsoo.ru/e7d400f4

Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJCTABICHUN O IPUPOJIE
149 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110 bu6nuoreka [IOK

teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U cCUcCTEMaTU3aIHs 3HAaHUN 110 bubmuoteka [JOK

teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o00mmenre 1 cucTeMaTH3alns 3HaHUH 110 bubmmorexa [IOK

teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmmorexa [JOK

teMe "CraTtuka TBEpAoro rena” https://m.edsoo.ru/3cca482e
153 O06001IeHre U cCucTEMaTU3aIMs 3HAaHUN 110 bubnuotexa [JOK

TeMe "3aKOHBI COXPAaHEHUsI B MEXaHUKE" https://m.edsoo.ru/32a4d1a0

O06001eHre U cCUCTEMaTU3AIHs 3HAHUN 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN bubmmorexa LOK

" https://m.edsoo.ru/ed440ca8

TEOpPHUH
155 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK

teme "Tepmoaunamuka. TemnoBbie MamvHb" https://m.edsoo.ru/c63f7c10
156 O06001IeHre U CUCTEMaTU3aIks 3HaHUH 10 bubnuotexa [JOK

TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.

https://m.edsoo.ru/1d36b5b1




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«®u3uka_yruayosaenHsblii yposenb_ 10-11 kiacesi»

da3o0Bble IEPEX0bI"

O060011IeHre ¥ cucTeEMaTh3alus 3HaHUH 110

bu6nmmoreka [IOK

157
Teme "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9

158 O06001IeHre U cucTeMaTH3aIys 3HaHUH 110 bubmuorexa [JOK
teme "[loCTOsITHHBIN 3eKTpUYEeCKUd TOK" https://m.edsoo.ru/71453ee6

159 O060011IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a

160 O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 bu6nuoreka [IOK
teme "MarautHoe moje" https://m.edsoo.ru/3b4c06ae
PesepBusblii ypok. O0001IEHIE U

161 CI/ICTI;)MaTI/ISZEI/I}I 3HaHUU 10 TEME bubmmorexa HOK
" " https://m.edsoo.ru/053e2248

DNeKTpOMarHuTHas UHIYKIUS
PesepBHbIil ypok. O6001IeHHE T

162 CHCTEMaTm:EmI 3HAHUH 110 TEME bubmorexa LOK

" " https://m.edsoo.ru/d6310bfd
MexaHnnueckue KojieOaHus
PesepBHbIil ypok. O6001IeHHE 1

163 CI/ICTEMaTI/I?;E}IIp Wsl 3HAHUH 110 TEMe bubmorexa LOK

" ! " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHBIE KOJIeOaHus
PesepBHrlit ypok. O6001ICHNE U

164 cUcTeMaTHu3aIys 3HaHUK 1o TeMe bubmuorexa [JOK
"MexaHN4YeCKHE U 3JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJHBI"

165 PezepBHblit ypok. O6o011eHNE U bubmmoreka [IOK
cucTeMaTu3alys 3Hanui mo reme "OnTtuka" https://m.edsoo.ru/52ad 1603
PesepBubIil ypok. O600IIeHHE 1

P P . " but6mmoreka [IOK

166 cucTeMaTu3anus 3HaHui 1mo Teme "OCHOBBI

CTO"

https://m.edsoo.ru/Sbeclc65
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PesepBusblil ypok. O000IIEHNE 1
P P n bu6nuoreka [IOK

167 cUcTEMATH3a 3HAHHUH 110 TEME 1
HMCTEMATHAII SHARHH TTO TEM https://m.edsoo.ru/f7¢59d38

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

P i . 06006
€3epBHBIA ypok. O000I1IEHHE U bubmmorexa LIOK

168 cucreMaru3als 3Hanuii mo teme "dusuka 1
T https://m.edsoo.ru/1f511654

aroma"

PesepsHElil ypok. O0001IIEHNE U
P P " bubmuorexa [IOK

169 cucTeMaTu3anus 3HaHui 1o teme "dusuka 1
I https://m.edsoo.ru/905c¢5ce0

aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YacTHIl"

PesepBHrliit ypok. O600111eHNE 1

. " bubnnoreka IIOK
170 CHCTEMAaTH3aIHs 3HAaHUH 110 TeMe "DIIeMEHTHI 1

https://m.edsoo.ru/2bffb94c

actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOT'PAMMBI10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

10.1

10.2

10.3

10.4

10.5

JleMoHCTpHpOBaTh HAa MpPUMEpPaX pojib U MECTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKON IEATEIbHOCTH JIIOEH

Y4uThIBaTh TPaHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3NUECKHX MOJIEIIEeH:
MaTepuaibHas TOYKa, HHEPIHAJIbHAsI CHCTeMa 0TCU€Ta, abCOIIOTHO TBEPIOL
TEJIO, UJICAIbHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIKOCTEN U TBEPABIX TEll,
TOYCUHBIN ICKTPUICCKUI 3apsl — MPH pelIcHHH (PU3UYSCKHUX 3a71a4

Pacnio3naBath ¢uznueckue siBIeHUs (MPOLeCcChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KUHETUUECKOW TEOpUU CTPOEHUs
BEILIECTBA M DJJEKTPOJAMHAMHUKUA: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBHKCHHE, CBOOOTHOE IMaJeHUE Tel, JABWKCHHE II0
OKPYXHOCTH, WHEpILHs, B3aWMOJCHCTBHE Tel; AUQPQy3usi, OPOYHOBCKOE
JIBIDKEHHE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHuE,
KOHJIEHCAlUsl, TUIaBJICHUE, KPUCTAJUIN3allUs, KUIIEHHE, BIAaXKHOCTh BO3/1yXa,
MOBBIIICHHE JABJICHUS T'a3a MPU €r0 HarpEBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MapaMeTpaMu COCTOSIHUS ra3a B M30IPOLIECCAX; SJIEKTPU3ALMS T,
B3aUMO/ICHCTBUE 3apsI0B

OnucelBaTh MEXaHUYECKOE JIBUKEHHUE, UCMOIb3Ys (PU3MUECKUE BEINYUHBIL:
KOOPJAMHATA, IYTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHIUaIbHAsA JHEPIHUs,
MexaHudeckass paboTa, MeXaHHW4YecKas MOIIHOCTb, TpU  ONHMCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HUCIOJIb3YEMBIX BEIMYUH, MX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SIBICHUS,
UCTIONB3YS (hPM3MUECKHe BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYeCKas SHEPTUst Xa0TUYECKOTO JIBU)KEHUS MOJIEKYII,
CpPEIHEKBaJ[paTUYHAST  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOIPGUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JABUTATEIIS, TIPU OMKMCAHUM MPABHIIBHO TPAKTOBATh (DU3UUECKUIA
CMBICJI MCTIOJIb3YeMBIX BEJIWYWH, UX O0O3HAYCHHS W €IWHUIIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C IPYTHMH
BEITMYMHAM
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10.6

OmnuceiBaTh  W3y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIIEKTpUYECKUE SBICHUS (TPOIECCHI), UCMONb3Yysl (U3NUYECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsl, 2JIEKTPUYECKOE II0J€, HANpsLKEHHOCTh IO,
IOTEHLIMAJ, Pa3HOCTh MOTEHIIMAJIOB; IIPU ONKMCAHUU NPABUIIBHO TPAKTOBATh
(u3MUeCKUil CMBICH MCIIOJIb3YEMbIX BETUYMH, UX 0003HAUECHUS U €IHHULIBI;
yKa3bpIBaTh (DOPMYIIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYHMHY C
JpYTrUMU BEJTMYUHAMU

10.7

10.8

10.9

10.10

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBl U INPUHLHUIBL 3aKOH BceMupHOro tarorenus, I, II u III 3axoHsI
HproToHa, 3aKOH COXpaHEHHs] MEXAaHWYECKOM JHEPrUH, 3aKOH COXPaHEHUs
UMIyJbCa, MPUHLMUII CYNEPHO3ULMM CHUJI, [PUHLUUI PABHOIIPABUS
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJCKYJIIPHO-KMHETHUECKYIO TEOPHIO
CTPOEHHMS BEIIECTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETHYECKON
SHEPIUU TEIUIOBOTO JIBUXKEHMS MOJIEKYJl C aOCOJIIOTHOW TeMiepaTypoH,
IEPBBIA 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS JJIEKTPUYECKOrO
3apana, 3akoH KyroHa; mpu 3TOM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHUYeCKOE BBIPAKEHUE U YCIOBHS (IpaHUIbl, 00J1acTH)
PUMEHUMOCTHU

OOBSICHATL OCHOBHBIE IMPUHIMIIBL JIEUCTBUS MallluH, HpI/I60pOB u
TCXHUYCCKUX YCTPOﬁCTB; pas3iniaThb ycloBus Hnux 0€e301acHOTO
HCIIOJIF30BaHUS B IIOBCEIHECBHOM KHU3HHI

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
dbopmynupoBath npodiemy (3agady) U rUnoTe3y y4eOHOro 3KCIepUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHUS, MPOBOJIUTE OIMBIT
1 (OPMYIIUPOBATH BBIBOJIBI

OcymiecTBIITh MpsIMbIE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;

Ipu 35TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 N3MCPCHUA U HUCIIOJIB30BATH
N3BCCTHBIC MECTOAbI OLICHKH HOI‘pCH.IHOCTCfI I/I3MepeHHI>'I

10.11

UccnenoBaThb 3aBUCUMOCTH  MEXIY (PU3MYECKUMHM  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPAMBIX H3MEPEHUH; TIpU 3TOM KOHCTPYHpPOBaTh
YCTQHOBKY,  (HUKCUpOBAaTh  pe3ylbTaThl  IOJIYYEHHOM  3aBHCUMOCTH
¢u3nUecKux BETUYMH B BUAE TaOiaMIl W TpadHKoB, JenaTb BBIBOJBI IO
pe3ysipTaTaM MCCIIEN0BaHUs

10.12

Co0mroaTh npaBuiia 0€30MacHOTO TPY/a MPHU MPOBEACHUHU UCCIIEIOBAHHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1abopaTopHOTrO 000PYIOBaAHUS

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
I/ICHOJ'II)SYSI (1)I/ISI/I'—ICCKI/IG 3aKOHBI 1 HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a }’CJ'IOBI/IH
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMymnbl, HEOOXOAWMBIE [JIsi €€ pelieHHs, MPOBOAUTH PAcu€Thl U
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OLICHUBATh PCAJIbHOCTDh IMOJTYYCHHOI'O 3HAYCHUA q)HSquCKOI)’I BCIIMYHUHBI

10.14

Pemate KaueCTBEHHbIC 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETMIOYKY PACCYKICHHI C OMOpOH Ha HU3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM  JUIi  TOWCKA, CTPYKTYPHPOBAHUS,
UHTEPIpETallMd W TPEJICTaBICHUS Y4eOHOH M  HAayYHO-TOIMYJISIPHOMN
uHpOpMaLMY, MOJYYEHHOM U3 pa3M4YHbIX HMCTOYHUKOB; KPHUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

[TpuBOANUTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Mcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MMOBCEHEBHON KHU3HU
uis  obecriedeHus: 0€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHUS 37J0pOBbS M COOJIIO/IECHUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IJIaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyalUsAX, aJACKBATHO
OLCHMBATb BKJIad KaXJAO0ro M3 Y4YAaCTHUKOB TIPYIIIbl B PCIICHHUC
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

11.1

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JEITEIBHOCTH JIOJIEH, ILEIOCTHOCTh M
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

11.3

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUYECKUX MOJEINeH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

Pacno3naBath (I)I/ISI/I‘-IGCKI/IG SABJIICHUSA (npoueccm) 1 OOBSICHATH MX HAa OCHOBE
3dKOHOB  JJICKTPOJAWHAMHKU U KBAHTOBOM (I)I/I3I/IKI/IZ QJICKTpHUYCCKaA
IMPOBOAUMOCTDB, TEIINIOBOC, CBETOBOC, XHUMHUYCCKOEC, MArHUTHOC }IeﬁCTBHﬂ
TOKa, BSaHMOHeﬁCTBHe MardviToB, DJICKTPOMarHuTHas1 MHAYKIOUA, )Iel\/'ICTBI/Ie
MAarHuTHOroO 1moOJid Ha MOPOBOJHHUK C TOKOM U }IBPI)KyuIHfICSI 3apAanm,
SJICKTPOMAarduTHBIC KOJICOaHM S u BOJIHBI, HpﬂMOHHHeﬁHOG
pacnpoCTpaHCHUC CBCTA, OTpPaXCHHUEC, MPCIOMIICHHUC, I/IHTep(l)epeHI_II/IH,




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

TUQpakIus U TOJISIPH3AINS CBETa, AUCIEPCUST CBETA, (POTOITEKTPUICCKUI
ahdexr (pororddexT), cBeToBOE AaBiICHUE, BOSHUKHOBEHHE JTMHEHYATOrO
CIeKTpa  aroMa  BOJOPOJA,  CCTeCTBEHHAas M  HCKYCCTBEHHAS
pPaOaKTUBHOCTH

OnuceiBaTh U3y4EHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MAarHUTHbIE,
ONTUYECKHUE, JJIEKTPHUECKYI0 MPOBOJUMOCTh pPa3IMYHBIX Cpel) M
JJIEKTPOMAarHUTHbIE  sIBIEHUS  (IIPOLIECChI), MCIOJB3Ys  (pU3MUEcKue
BEJIMUMHBI: AIEKTPUUYECKUN 3aps]], CUJIa TOKA, SJIEKTPUUECKOE HANPSLKEHNUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, MHIYKIMS MarHUTHOro Iojis, cuia Awmmepa, cuia JlopeHua,

114 WHJIYKTUBHOCTb KaTYILIKH, SHEPTHsl JIEKTPUUECKOI0 U MAarHUTHOTO IIOJIEH,
IepUoJl U 4acToTa KOJIeOaHUM B KoyieOaTelnbHOM KOHTYpE, 3apsa M cuia
TOKa B Ipollecce TapMOHUYECKMX 3JEKTPOMAarHUTHBIX KoJeOaHMH,
¢doKycHOe paccTOsHME€ M ONTHYECKas CHia JIMH3bI; IpPU OMNHMCAHUU
IPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICT HCHOJIb3YyEeMbIX BEIMYHMH, UX
0003HAauCHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(bU3NUECKyI0 BETUUNHY C IPYTHMHU BEIIMYMHAMHU

OnucelBaTh WM3y4YEHHBIE KBAHTOBBIE SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢du3nyecKkre BEIMUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI
M 4YacToTa CBETa, SHEprus M MMIyJIbC (POTOHA, MEpHOA IoJypacnaja,
11.5 DHEPIUsl CBSA3M ATOMHBIX fAJ€p; IPU ONUCAHUU IPABUIBHO TPAaKTOBaTh
($u3HYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE TaHHYIO (U3WYECKYIO0 BEIHYMHY C
JpYTMMU BEJIMYMHAMU, BBIUUCIISITH 3HAaU€HNUE (PU3UYECKON BETUUMHBI

AHann3upoBath GU3NYECKHUE MPOLIECCHI U SIBICHUS, UCTIONb3Ys (PU3HUecKue
3aKOHBl M TPUHLUIBL: 3aKkoH OMa, 3aKOHBI MOCJIEI0BaTeIbHOTO U
HapajIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH MPSMOJIMHEHHOTO pacipOCTpaHEHHS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHbI MPEJIOMJICHUS! CBETa, ypaBHEHUE
11.6 OnHiTeiiHa 111 porosddexTa, 3aKOH COXpaHEHUS DSHEPrUH, 3aKOH
COXpaHEHHMs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MAacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacriaza; Mpu 3TOM pas3iIuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBus  (TpaHMIbl,  oOnacTu)

MPUMEHUMOCTH
117 OnpenensaTb HamnpaBlI€HUE BEKTOpAa HHAYKIMM  MarHUTHOIO  MOJA
' IIPOBOJHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna
118 Crpouth M oOmuchiBaTh H300pakeHUE, CO37aBaeMO€ IJIOCKHM 3€pKajoM,
' TOHKOW JINH301
BBINOTHATE 3KCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3MYECKUX SIBICHUNH U
11.9 IIPOLIECCOB C MCMOJb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIPH 3TOM

dbopmynupoBath IpobiemMy (3a1ady) U THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OMBIT
1 GOpMYIIMPOBATH BBHIBOJIBI

OcyiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
11.10 P ATOM BBIOMpaATh ONTHMAIBHBIA CIIOCOO HM3MEPEHHS W HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH n3MepeHuit

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEJIMYUH C HCIOJIB30BAHUEM
111 NpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
’ pe3yiabTaThl IOJIyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH B BHJE

Ta6J'II/II_[ n Fpa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YyJIbTaTaM UCCICIOBAaHUA

Cobmronats mpaBuia 0€30MacHOTO TPYAA MPH MPOBEJCHUN HCCIEJOBAHUHN B
1112 paMkKax  y4eOHOrO  OKCIEpHUMEHTa, Yy4eOHO-MCCIIEeOBATENbCKONH U
’ IIPOEKTHOH AESITEIBbHOCTH C MCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U

71ab60paTopHOro 000pyI0BaHUS

Pemate pacuéTHple 3ama4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IIPUHOMUIILI; HA OCHOBC aHAJIM3a YCJIOBUA
11.13 3a7a4u BBIOMPATh (U3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKUE BEINIHHBI
u (opmynsl, HeoOXoAuMble A €€ pemeHHs, MPOBOJUTH pPAcUEThl |
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HaUeHUs (PU3MUECKON BEITMUMHBI

Pematp Ka4eCTBEHHBIE 3a1a4u: BBICTPauBaTh JIOTUYECKH
11.14 HEIIPOTUBOPEUYUBYIO LETNIOYKY pACCYKICHHM C ONOpOM Ha H3Yy4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS

Hcnonb3oBaTe  HpU  pelIeHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE

UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IOMCKA,  CTPYKTYPUPOBAHUS,
11.15 UHTEpIpETallMM U TPEACTaBICHUS y4eOHOM U Hay4YyHO-TIONYJSpHOU

uH(pOpMallMY, TOIYYEHHOH M3 pa3IMYHbIX HCTOYHHMKOB; KPUTUYECKU

aHAIM3UPOBATH MOJTyYaeMyt0 HH(OPMALIHIO

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, NPUOOPOB U TEXHUYECKUX
11.16 YCTPOMCTB; pasziauyaTh YCJIOBUS MX 0€30MacHOro HCHOJIb30BaHUSA B

ITOBCEJTHEBHOM KU3HU

[TpuBOANTE IPUMEPHI BKIJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
11.17 B Da3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp30BaTh TeOpeTUUECKHe 3HAHUS MO (U3MKE B MOBCEAHEBHON KU3HU
Juis  obecriedeHuss Oe30macHOCTH MpU  oOpamieHHMH ¢ npubopamu U

1.18 TEXHUYECKUMHU YCTPOMCTBaMH, JUIS COXPAHEHUS 3/0pOBbS M COOIIOIECHUS
HOPM JKOJIOTUYECKOT0 IIOBEICHUS B OKPYXKAIOLIEH Cpesie
PaGoraTte B rpymnme C BBIIOJHEHUEM pa3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAaHUPOBATh pabOTy IPYMIbI, pAlMOHAIBHO PACHpPEeNiaTh 00sI3aHHOCTH U
11.19 [JIAHUPOBATh JIEATEIIBHOCTE B HECTAHJAPTHBIX CHUTYalHUsX, aJeKBaTHO

OIICHMBATh BKJIAJ] KaXIOTO W3 YYACTHUKOB TPYIIBI B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
pasaeia

Koa nposepsiemoro
3JIEeMEHTAa

HPOBepﬂeMBIe IJIEMEHTBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunble meTonasl
MTO3HAHMS OKpYXkarolero Mupa. Ponb skcrepumenTa
U TEOpUM B IIpollecc€ TO3HAHUA HIPUPOABL.
DKCIepuMEHT B U3uKe

1.2

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple rumore3sl. ®Dusndeckue
3aKOHBI W TEOpHH. [ paHHWIBl NPUMEHUMOCTH
¢u3MUeCcCKHX 3aKOHOB. [IPHHIMII COOTBETCTBHSL.
Porp m wmecro ¢msukun B HopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
MPAKTUYECKOHN JEATEIEHOCTH JIFOJIeH

MEXAHHKA

2.1

2.1.1

KMHEMATHKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CcKkoOpocTb (CpeaHsis  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHON
TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii U CI0)KeHNEe CKOPOCTEN

2.13

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE
IBIDKEeHHE. ['padMku 3aBUCUMOCTH  KOOPAHMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U NepeMelieHUs
MaTepualbHOU TOYKU OT BPEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBoOOOHOTO
maaCHUuA

Kpusonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBIKECHUE MaTepUaJIbHOM TOUYKH IO OKPYKHOCTH.
VYrioBast ckOpocTb, JIMHENHas ckopocTh. [lepron n
yactoTa. LleHTpocTpeMHuTEIbHOE YCKOPEHHE

TexHuuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCAaAIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopoctu. HccnenoBaHUE COOTHOLIEHUS MEXKIY
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IIyTSAMH, IPONICHHBIMU TEI0M 3a
IIOCJIEZIOBATENIbHBIE PABHBIE NPOMEKYTKH BpPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBUJKEHUM C HayaJlbHOM
CKOpPOCTBIO, paBHOW Hy0. M3yyeHue nBUKECHUSA
HIapyuKa B BS3KOHM JKUIKOCTH. VM3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

221

JUHAMUKA

[Ipuniun  otHocutenbHOCTH ["anmines.  IlepBaiit
3akoH Hetotona. HepnuanpHble CUCTEMBI OTCUETA

222

223

224

Macca tena. Cuina. [IpuHnun cyneprno3unuu cuil

Btopoii 3akon HeroTOHA i1 MaTepuaibHON TOUYKHU B
uHeprmanbHoil cucteme otcuéra (MCO). Tpernii
3akoH HploTOHA J17151 MaTepHallbHbIX TOUEK

3akoH BceMUpHOTO TsroreHus. Cuia TSKECTH.
ITepBas kocMHuueckast CKOpocTh. Bec Tena

225

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHHs
CKOJIbKEHUs U cuiia TpeHus nokos. KoaddunueHt
TpeHus. Cuia CONpPOTUBIEHUS MPU JIBUKEHUU Tella
B JKUJIKOCTH WJIM Ta3e

HOCTyrIaTCJ'ILHOG n BpaliaTCJIbHOC JABUIXKCHUC
a0COIIOTHO TBép,I[OFO TCl1a

228

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpALICHUS.
IIneqo cuibl. YciioBus paBHOBECHS TBEPAOTO TENIA B
NCoO

229

2.2.10

TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Tpaktnyeckue paboTsl. M3yueHue ABHKEHMS
Opycka M0 HAKJIIOHHOHM MJIOCKOCTH MOA JeHCTBHEM
HecKoNbKuX cui. McciaenoBanue 3aBUCUMOCTH CHI
YIOPYTOCTH, BO3HUKAOIIUX B JehopMUpyeMOil
NpYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nepopmanuu. MccnenoBanue ycinoBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BPALICHUS

2.3

2.3.1

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. IMIyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TeJla

232

233

3akoH coxpaHenust umiyibca B MMCO. PeaktuBHOE
JIBUKECHHE

Pabora cuiiet
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234 MoONIHOCTh CHIIBI
235 Kunernueckass 5SHepruss MaTEpUANBHOM  TOYKH.
o TeopeMao KMHETUYECKOM SHEPIUU
ITorenumanpHas >Heprus. lloreHuuanbHas >Heprus
236 yhpyro nepopMupoBaHHON IPYKUHBI.
o [ToTeHIMaNbHASL YHEPTHS TeTa BOIU3HM MOBEPXHOCTH
3emin
[ToreHnuanbHble U HEMOTEHLUANbHBIE cUilbl. CBA3b
)37 pabOThl HEMOTEHIMAJBHBIX CHJI C HM3MEHEHUEM
o MEXaHUYCCKOW DHEPIMH CHUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudyeckne  yCTpPOMCTBA:  JBUIKEHUE  PaKeT,
o BOJIOMET, KOTIEP, IPYKUHHBIH MHCTOJIET
[TpakTuyeckue padboTsl. M3yueHue cBS3U CKOPOCTEH
5310 Tel NpU Heynpyrom ynape. MccinenoBaHue cBA3U

paboThl CHJIBI C U3MEHEHUEM MEXaHMYECKOM
SHEPTUHU Tea

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1.2

3.1.3

OcHoBHbBIC MOJIOKECHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeopuH. BbpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHS
YaCTUI] BEIIeCTBA

Mogenu CTpOe€HMs Ta30B, KUIAKOCTEH MU TBEPIBIX
TeN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE

ITUX MOJIEJIEN

Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

TermmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

3.1.5

3.1.6

3.1.7

Mopnens upeanpHOoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HUEATBbHOTO
rasa

AOGcomoTHas Temreparypa Kak Mepa CpeaHei

KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JBUKECHMS
yactull ra3a. [llkana remnepatyp KenbBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlanbToHa

["a3oBbIe 3ak0HBI. M30Mpoiiecchl B naeanbsHOM Ta3e ¢
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3.1.9

MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa,
n30Xxopa, n3odapa

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTaeckue padoTel. M3mepeHne Macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHMe 3aBHUCHMOCTH
MEXIy TMapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasza

3.2

3.3

3.2.1

OCHOBbI TEPMOJINMHAMUMKNA

TepmonnHamuueckas CHCTEMA. BnytpeHnnss
SHEPTUsI TEPMOJIUHAMHYECKOU CHUCTEMBI U CITIOCOOBI
e€ u3MeHeHUs]

322

3.23

324

3.25

3.2.6

KomnyectBo temnotsl u  paborta. BuyTpennss
SHEPrusl OJHOATOMHOIO UICAIBHOTO Ta3a

Bunsl TEeIJIONepeIauu: TETIONPOBOIHOCTbD,
KOHBEKIIUSA, M3TydyeHue. TermmoéMKOCTh — Tena.
VYnaenpHast  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBpiii 3akoH TepMmoauHamuku. [lpumenenue
MEPBOro 3aKOHAa TEPMOJMHAMUKH K H30IPOLIECcaM.
['paduueckas muHTEpIIpEeTaIys paboTHI ra3a

TennoBele  MamuHbl.  [IpuHnuner  geicTBus
TerioBbix MamuH. [IpeoOpa3oBaHus sHepruu B
TeIIOBbIX MamuHax. KoaddunueHt mnone3Horo
nevictBus (nanee — KI1J1) termmoBoit Mamuabl. [yt
Kapno u ero KII/]

Bropoit 3akon TepmoauHamuku. HeoOpatumocThb
MpOLECCOB B IpuUpone. TeIruioBble JBUTaTENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

TexHu4eckne yCcTpOMCTBA: JBUIATENb BHYTPEHHETO
Cropasusi, ObITOBOI XOJOJUIBHUK, KOHTUIIUOHED

3.2.8

[IpakTnueckue pabotel. V3mepeHue yAenbHOI
TEIJI0OEMKOCTH

AT'PET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u KoHaeHcanus. Vcmapenue u
KHATICHWE. YJenmpHas TelioTa MapooOpa3oBaHMS.
3aBUCHMOCTh TEMIIEPATyphbl KUTICHHS OT JIaBJICHUS

332

333

AOCONIOTHAS U OTHOCUTEINIbHAS BIAXXHOCTh BO3IyXa.
Haceliennsiii nap

Teépnoe Tteno. Kpucramnumueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucCTaylIoB. JKuakue
Kkpuctaiabsl. COBpeMEHHbIE MaTEpHAIIB
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[InaBnenne W KpucTauM3anus. Y aeiabHas TEmioTa

334
rwiasnenus. Cydmumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYUEHUS
o COBPEMCHHBIX  MaTepuaIoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJOTUHU
337 [IpakTuueckue paboTel. WM3mepeHue BIAXKHOCTH
o BO3yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus Tel. OJJNeKTpuueckui 3apsna. JlBa
o BUJIA DJIEKTPUUYECKHX 3aPsI0B
4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.14 BzaumopeiictBue 3apsanoB. 3akon Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxkénnoctsb
4.1.5 anekTpuyeckoro nois. IlpuHunun cynepnosunuu.
JIuHauK HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 PaGora cui ANEKTPOCTATUYECKOTO OIS
o [Torenmuan. Pa3HOCTh MOTEHIIMAJIOB
4.1 [IpoBOAHMKM ¥  JUAJNEKTPUKU B  IOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
IIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCAaTopa. OHEpPrusl 3apsKEHHOTOo
KOHJIEHCaTopa
TexHuueckue YCTPOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
41.10 [TpakTuyeckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
YcnoBus CYLIECTBOBAHUS MTOCTOSIHHOTO
4.2.1 ANEeKTpU4ecKoro Toka. Mcrounuku toka. Cuma Toka.
4.2 [TocTossHHBIN TOK
422 Hanpsokenune. 3akon Oma Ju1s ydacTka Lenu
423 DnexkTpruueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHHUEC BEIICCTBA
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424

4.2.5

HOCJ’ICI{OB&TGJ’IBHOC, nmapajjiCJibHOC, CMCIIAHHOC
COCIMHECHUEC ITPOBOIHUKOB

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JEKTPUYECKOTO TOKA
anekTponaBwkymas cuia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE MCTOYHHKA TOKA.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anekTpuyeckoi renu. KopoTkoe 3amMbIkaHue

:‘)J'ICKTpOHHaH IIpOBOANMOCTD TBépI[BIX METAaJJIOB.

3aBUCHUMOCTh ~ COINPOTUBICHUS  METAJUIOB  OT
Temreparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexkTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4.2.11

4.2.12

[TomynpoBonuukn. CoOOCTBEHHAasEs W MPUMECHAs
IIPOBOAMMOCTh IOJXYHIPOBOAHMKOB. CBOWCTBAa p-n
nepexoza. [lomynpoBoaHukoBsie mpruOOpPHI
DNeKTpUYECKUit TOK B 3JEKTPOJIUTAX.
DNeKTpoNIUTHYECKas JUCCOLUALMS. DIEKTPOIIN3
DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U

HECaMOCTOSI TEIbLHBIN paspsna. Paznuunble TUIBI
CaMOCTOATCIILHOI'O pa3psaa. Monnus. I1mazma

4.2.13

TexHu4ecknue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP  CONPOTUBJICHUSA, BAKYYMHBIH JHOJ,
TEPMUCTOPBI u (boTope3ncTopsl,
IIOJIYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA

11 KIIACC

4.2.14

[IpakTnueckue paboThl. 3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COINIPOTHBIICHUS. Habmonenue
ANIEKTPOJIA3A

Kon
pa3zjiena

Konamnposepsiemoro IIpoBepsiembie 3JIEMEHTHI
3JIeMeHTa

Co/IepIKAHMS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A

MHAYKLNSA
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[TocrostHEBIC MarHHTHI.
4.3.1 BsaumogeiictBue MOCTOSIHHBIX
MarsuToB
MaruautHOe noJe. Bexkrtop
MArHUTHOM WHAYKUMHU. [lpuHimn
432 cynepno3uiuu. JIMHUKM MarHUuTHOMN
e UHIYKIHH. Kapruna JUHUAN
MarHuTHOM WHIYKIIUU IIOJIS
IIOCTOSIHHBIX MAarHUTOB
MarnutHoe TIOJIE TPOBOJAHHKA C
TokoM. KapTtuna nuHME — 1TOJIA
JUTMHHOTO TPSMOTO IPOBOJIHUKA H
433 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM.
Oneir  Opcrena. B3aumonelictBue
MMPOBOTHUKOB C TOKOM
43.4 Cunia Ammiepa, e€ MOJlyJb 1
o HarpaBJICHUE
Cuna JlopeHua, e€ Moayip H
HalpaBJICHHUE. JIBr>xeHue
435 3apsKEHHOW YaCTHUIbI B OJTHOPOJHOM
MargsutHoM 1one. Pabora cHIIBI
Jlopenua
136 SIBnenue 3JIEKTPOMATrHUTHOMN
e WHTYKIAH
437 [ToTox BEKTOpa MarHUTHOU
e UHYKIHH
O/C WHIYKIUU. 3akoH
4.3.8 3IEKTPOMarHUTHOM WHTYKITAH
®dapanes
BuxpeBoe  onexTpuyeckoe — IOJe€.
439 OJC wuHAyKIMM B TOPOBOJHUKE,
o JABHKYIIEMCSI ~ TOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NHIyKTHBHOCTS. SIBnenne
h camouHayKuu. DJIC caMOUHIYKIUH
4312 DHeprusi MarHUTHOTO MOJIsl KaTYIIKU
o C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MoJie
4.3.14 Texauueckune YCTpOWCTBA:
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4.3.15

IIOCTOSHHBIC MarHurThlI,
OJICKTPOMAarHuThI,

QJICKTPOABUTATCIIb, YCKOPUTECIIN
QJICMCHTAPHBIX HaCTHII,

HHAYKIMOHHAA I1CYb

[Ipaktrueckue pabotel. HM3yueHue
MarHUTHOTO MOJISl KaTYIIKUA C TOKOM.
HUccnenosanue JIEUCTBUSA
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TokoM.  HMccnegoBanue — sIBJICHHS
3JEKTPOMArHUTHON MHIYKIIUU

5.1

KOJIEFAHI A 11 BOJIHBI
MEXAHUWYECKUWE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHU
Konebarenpuas cHCTEMA.
CBo0o01HBIE KoJieOaHusI.
5.1.1 lMapmonnueckue KoJieOaHusl.
[lepuon, yacrora, ammuutyna u ¢asa
KonebaHui
510 [IpyxuHHBII MasTHUK.
o MaTtemMaTH4ecKUi MassTHUK
YpaBHeHHe rapMOHHUYECKHUX
513 KoJIeOaHuii. Kunematndeckoen
o JIMHAMUYECKOE ONMCAaHUE
KO0J1€0aTeJIbHOTO IBIKCHUS
[IpeBparmienue SHEPTUU npu
rapMoOHHYECKHX KonebOaHusx. CBs3b
514 aMIUTUTYAbl KOJNEeOAaHUN HUCXOTHOU
o BEJIMYUHBI c aMILTMTYJaM1
KojeOaHuit €€ CKOPOCTH  H
YCKOpEHUS
KonebarenbHbrit KOHTYP.
CBobOo1HBIE AIIEKTPOMAarHUTHBIE
KOJIcOaHus B HJIcTbHOM
5.1.5 KoJe0aTenbHOM KOHTYpe. AHalloTus
MEXTY MEXaHUYECKUMU u
ANIEKTPOMArHUTHBIMHA KOJICOAHHSIMH.
®opmyina Tomcona
516 3aKOH COXpaHEHUsi DHHEPrUH B
o HIeaIbHOM K0JIe0aTeIbHOM KOHTYPE
5.1.7 BoiHyX/1cHHBIE MEXaHUYECKHE
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kosieOannsa. Pesonanc. PesonancHas
KpuBasl. Breinyx1eHHBIC
SHGKTpOMaI‘HI/ITHbIG KOJIC6aHI/ISI.

[Tepemennbiii Tok. CUHYyCOMAQIBHBIN

5.1.8 .
MIEPEeMEHHBIH TOK.
MomHoCTh  NEPEMEHHOIO0  TOKa.
5.19 AMIUTUTYIHOE U JICHUCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAIMPSHKEHUS
Tpancdopmarop. [IpousBoactso,
nepeaada u norpedieHne
JIIEKTPUYECKON JHEpruu.
5.1.10 DKOJIOTHYECKHE pucCKu npu
o HPOU3BOJCTBE DIIEKTPUIECKOMN
sHepruu. KynbTypa wucmonb3oBaHUS
ANEKTPOIHEPTHH B  TOBCETHEBHOM
KU3HU
TexHuueckue YCTpOMCTBA:
5.1.11 cericmorpad, BJIEKTPUYECKUI
3BOHOK, JINHUU JJIEKTpoIepe1ay
[IpakTuyeckue paboTHI.
HccnenoBanue 3aBUCHMOCTH
Mepuo/ia MajbIX KoJieOaHUM rpy3a Ha
5112 HUTH OT JJIUHBI HUTU U MAcChl rpy3a.

HccnenoBanue mepeMEeHHOTO TOKa B
HEeTH u3 TI0CJIeIOBATEIbHO
COCIMHEHHBIX KOHJICHCATOopa,
KaTyIIKA U PE3UCTOPa

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexaunueckue BOJIHBI, yCJ10BUsA
pacnpoCcTpaHeHHUS. ITepuon.
CKopoCTh pactpocTpaHEHUs U JJINHA
BOJIHBI. HOHGpG‘IHBI@ U MMPOAOJbHBIC
BOJIHBI

522

523

5.2.4

###Par####  Wurepdepenuus  u
T paKus MEXaHUYECKUX BOJIH

3Byk. CkopocThb 3Byka. ['pOMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka

DIIeKTpOMarHuTHHIE BOJIHBI.
Ycnosus U3ITy4eHus
AJIEKTPOMAarHUTHBIX BOJH. B3anmHuas
opueHrauus BekTopoB E, B u v B
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AJIEKTPOMArHUTHOM BOJHE B BaKyyMe

525

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHue, MIPEJIOMJICHUE,
MOJIsIpU3aLus, mudpaxus,
uHTepdepeHIus. Cxopoctb
3JIEKTPOMAarHUTHBIX BOJIH

5.2.6

[[Ixkanma SJIEKTPOMATrHUTHBIX BOJIH.
IIpumenenne 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHLHATIBL panuocBs3u u
TEJICBUJICHUS. Pannonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HeHue
OKpYKaroIlEel Cpe/ibl

5.2.8

TexHuueckue YCTpOMCTBA:
MY3bIKaJIbHbIC WHCTPYMEHTHI,
YIBTPa3ByKOBasi  JUAarHOCTUKa B
TEXHUKE W  MEAUUMHE, pajap,
paguoNpUEMHUK, TEJIEBU30p,
anTeHHa, Tenedon, CBU-neup

53

5.3.1

5.3.2

OIITUKA

[IpsiMonuHEtHOE  pacpOCTpaHCHHE
CBeTa B OJHOpPOAHOHN cpenme. Jlyu
cBeTa

OTtpaxkenue CBeTa. 3aKOoHEBI
oTpaxxeHus  cera. [locTpoeHue
M300paKeHUI B IIIOCKOM 3epKalie

533

[Ipenomnenne CBETa. 3aKOHBI
TpeoMJieHUusT cBeTa. AOCOIIOTHBIN
MOKAa3aTeNb NPETOMIICHHUS

534

535

5.3.6

[lonmHOoe BHYTpEHHEe OTpakKeHHE.
[IpenenbHbIi yroi IIOJTHOTO
BHYTPEHHETO OTPaKECHUSA

Hucnepcus cBera. ClOXKHBIA COCTaB
Oenoro cBera. L[Bet

CoOuparomiue ¥ pacceuBaroliye
nuH3bl. Tonkas smnH3a. DOKycHOE
paccTossHUE€ W ONTHYecKas cuia
TOHKOM JINH3BL. IToctpoenue
M300pakeHuil B cOOMparouMx W
paccenBaronux JnH3ax. Dopmyna
TOHKOM JIMH3BI. VYBenuuenue,
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aBaeMoe€ JUH30H1

5.3.7

IIpeneinsr IIPUMEHUMOCTHU
TE€OMETPUYECKOHN ONTUKH

5.3.8

WnTepdepenius CBETa.
KorepeHtHbpie HCTOYHMKHU. Y CIIOBUS
HaOIIOACHUS MaKCUMYMOB u
MUHHUMYMOB B HHTep(hEpEeHIMOHHON
KapTUHE OT JABYX  CHH(a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB

5.39

Hudpakmus ceera. Judpaximonnas
pemérka. YcnoBue — HAOIIOICHUS
[JIABHBIX MAKCUMYMOB IIPH TaJICHUH
MOHOXPOMATHYECKOTO  CBETa  Ha
TUPPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanusa ceera

TexHuueckue ycTpoilcTBa:  OUKH,
dyna, ¢oTtoanmnapar, NpPOEKLIUOHHBIN
amnmapar, MHKpPOCKON,  TEJECKOIl,
BOJIOKOHHAsI OITHKA,
T paKUOHHAs PEIIETKA, MOISIPOUA

[Ipaktrueckue pabotel. M3mepeHue
MoKa3aTens MIPEJIOMJIICHUSI.
UccnenoBanue CBOMCTB
M300paxeHUH B JNH3aX.
HabGmonenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUU

OTHOCHUTEJIbBHOCTHU
I'panumb MPUMEHUMOCTH
KJIACCUYECKOMN MEXaHHKH.
IToctynaret TEOpUU
6.1 OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH
MOJZYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUTI OTHOCHUTEIIbHOCTHU
OlHIITeHA
OTHOCHUTENBHOCTH
6.2 OJIHOBPEMEHHOCTH. 3ameIeHHuE
BPEMEHM U COKPAILEHUE JITTUHBI
6.3 DHeprus Y HUMIYJIbC CBOOOIHOU
’ YaCTHULIbI
6.4 CBs3p  Maccel € DHEpPrHEN W

WMITYJIbCOM  CBOOOJHOW  YacCTHIIHI.
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DHeprust MOKOsi CBOOOTHOM YaCTHIIBI

KBAHTOBAA ®U31KA

7.1

7.2

7.1.1

DJIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna Ilnanka cBs3u
SHepruu (OTOHA C €ro 4YacTOTOM.
DOHeprust 1 UMILYJIbC POTOHA

7.1.2

OTtkpsITHE 51 UCCIIEIOBAHNE
¢doroaddexra. OnbITHI AT.
CroneroBa. 3akoHbl poTor(dexTa

7.1.3

7.1.4

7.1.5

YpaBHeHue OHHIITEHHA g
dotorddekra. «KpacHas rpaHHUIA»
dotordpdexra

HaBnenne cBera. Omnbitel  [1L.H.
JleOeneBa

XHUMHUYECKOE IENCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA:
(boTodIeMEHT, ¢boronaTuuk,
coJIHeUHas OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.2.1

Mogenn atoma TomcoHa. OMBITEI
Pesepdopna no uccienoBanuo
cTpoeHus aroMa. [lnanerapaas
MOJ€ENb aToMa

7.2.2

ITocrynatet bopa. W3nyuenue wu
norjouieHnue (HoTOHOB MpH NEPEXOe
aToMa ¢ OJHOTO YPOBHSI DHEpPIMU Ha
npyroi. Buael cnektpoB. Cnekrp
YPOBHEW dHEPrUHU aTOMa BOJAOpOAa

7.2.3

BonnoBele cBoiicTBa yacThil. BomHBI
ne bpoins. KopnyckynsapHo-
BOJIHOBON  ayanmusMm. Judpakuus
JJIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

7.2.5

7.2.6

CnoHTanHoe u BBIHYKJICHHOE
W3Jy4EHHE. YCTPOMCTBO W MPUHIIMI
paboThl Mazepa

TexHnueckue YCTPOWCTBA:
CHEKTpaIbHbII aHaIu3
(cmexkTpockom), Jsa3ep, KBaHTOBBIM
KOMITHIOTEP

[IpaxkTueckue paloThI.
HabmtoneHue nuHeiuaToro cnekrpa
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7.3

ATOMHOE AJ1PO

7.3.1

Metonanl HaOJIIOAeHUS u
pPETHCTPALMK 3JIEMEHTAPHBIX YACTHII

7.3.2

OTtkpbITHE PaIMOaKTUBHOCTH.
OnbIThI Pesepdopna o
OTIpeICTICHUTO cocraBa
PaMOAKTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, Oera-, ramma-
U3JTyYCHHUS. Biusinue
PaarOaKTUBHOCTH Ha YKUBBIC
OpTraHU3MBI

7.3.3

7.3.4

OTkpplTHE MPOTOHA M HEUTpPOHA.
Hyxnonnas MOJEIIb sanpa
leitzenbepra — WBanenko. 3apsa
sapa. MaccoBoe  uuciao - sjapa.
H3oTonsl

Anbda-pacnian.  DNCKTPOHHBIA |
MO3UTPOHHBIA OeTa-pacman. ['amma-
U3IydeHUE. 3aKOH PaIuOaKTUBHOTO
pacraga

7.3.5

DHeprusi CBSI3M HYKJIOHOB B SJpe.
SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

7.3.8

7.3.9

SAnepuvie peaknuu. [lenenue u
CUHTE3 s1/1ep

Snepusiii peaktop. TepmosinepHbI
cuHre3. IlpobraemMbl M MEpCHEeKTUBBI
SIEpHON JHEPIEeTHUKHU.
OKOJIOTUYECKHE aCHEeKThl sIepHON
SHEPIreTHKU

9J'IeMeHTapHBIe YaCTHUIIEBI. OTKpBITI/Ie
NO3UTPOHA. CDYHI[aMeHTaJIBHBIe
B3aUMOACUCTBUS

TexHuueckue YCTpOMCTBA:
J03UMETD, Kamepa  Buibcona,
SJICPHBINA peakTop, aToMHast bomba

7.3.10

[IpakTuueckue paboThLI.
UccnenoBanue TpekoB dactuil (10
roToBeIM (hoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3sgunoro neba. CosBe3mus,
SIpKUE 3BE3]IbI, TUTAHETHI, KX BUIAUMOC
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IBIKEHHUE

8.2

Conneunas  cucrema. Ilmanersl
3eMHOM rpynmnbl. [lmaHeThI-ruranThl
U WX CIYTHUKH, KapJIMKOBBIC
mnaHeTel. Manple Tenma CoJIHEYHOM
CHCTEMBI

8.3

Coname, dotochepa u armocdepa.
CosHevHast aKTUBHOCTb

8.4

8.5

Ncrounuk sneprun CoisHua u 3BE311

3BE3 B, nux OCHOBHBIE
XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, paauyC, TEMIIEpaTypa,
nux B3aMMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIN KJ1acc -
CBETUMOCTb».  3BE31bI  IJIABHOMU
MOCJIEI0BATENBHOCTH. 3aBUCHUMOCTh
«Macca — CBETHMOCTb» I 3BE3]
IJIaBHOM MOCJIEI0BATEIBHOCTH

8.6

###PartH##BuyTpeHHee CTpOCHUE
3BE37. COBpEeMEHHBIE TTPEICTABICHUS
0 HpOI/ICXO)KI[eHI/II/I U OBBOJKOIINN
Counnna v 3BE31. DTamkl )KU3HU 3BE3 ]

8.7

Mnineunsiid [yt — Hama ['anakrtuka.
CnupanbHas cTpykTypa ['amaktuku,
pacnpenenenue 3BE3M, ra3a M IbUIN.
[Tonoxenune u amxenue ConHua B
lNanaktuke. Ilnockas u cepuueckas
nozacucremsl ['anakTuku

8.8

8.9

Tunel ramaktuk. PaguorajakThukd u
KBazapbel. UYEpHBIE IbIpBI B sIpax
rajJakTUK

Bcenennas. Pacmnpenue
Bcenennoii. 3aKkoH Xabobna.
Pazberanue ramaktuk. Bospact u
panuyc Bcenennoi, Teopus
Bonwmoro B3pHhIBA. Monenb
«ropsiuerr BceenmenHoii». PenukToBoe
U3JIy4yeHue

8.10

MacmrabHas ctpykrypa BeeneHHoi.
MeraranakTuka. Hepeménnsie
MpoOJIeMbI ACTPOHOMUU




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

MMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHMS o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS

(porniecchbl) U OOBSICHATH UX HAa OCHOBE M3YUYEHHBIX 3aKOHOB

Brnanenue ocHOBOmonaralOmuUMu — (PU3MUECKUMH  MOHATUSIMH U

BEIIMYMHAMH, XapPaKTEPU3YIOIIMMU (GU3NIECKHE TPOIIECCHI

ChopMHUpOBaHHOCTE YMECHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOIMHAMHUKH,
JIEKTPOJMHAMUKH, KBAHTOBOW (DM3HMKM Ui aHAIM3a U OOBSICHEHUS
SIBJIICHM MUKPOMHUpA, MakKpOMHpa W MEramMHpa, pa3lindyarh YCIOBUS
3 (rpanuIBl, 007aCTH) MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, TOHUMATH
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCTIOJb30BAHUSI YAaCTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PHU3UUECKUE
MPOIECChl,  HCIOJB3YSl ~ OCHOBHBIC  IOJIOKEHWsI,  3aKOHBI U

3aKOHOMEPHOCTH

C(i)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTHU

Mojienel pU3NYECKUX TN U MPOLECCOB (SIBJICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peniaTh pacu€THhIE 3aJaud C SBHO
3a/IaHHOW W HESIBHO 3aJ]aHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, TPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TocTynaTbl  (U3WYECKUX  TEOPUH  TPU  HKCIOIH30BAHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/iay, MPOBOJIUTH PacUYEThl HA
OCHOBaHMU MMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pEeHIeHUusT C  Y4ETOM  MOJIYyYEHHBIX

pe3yNbTaToB

Pemrate kadecTBeHHBIE 3a7auyM, TPeOylOIIUe MPUMEHEHUS 3HAHUHA U3
Pa3HbIX pa3fesioB IIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTEerpaiuu
6 3HAHUW W3 JpYrHMX T[pPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJa:
BBICTPAaMBaTh JIOTMYECKYIO LENOUYKY PpAaCCY)KJIEHUH C ONOpoll Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IC SABJICHUSA
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Bnanenue OCHOBHBIMH METOAAMHU HAYYHOTO MTO3HAHMUS,
UCTOJBb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMBIE W KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTUMAIBHBIA CHOCOO
HU3MCPCHHUA U MCIIOJIB3Yysd HU3BCCTHBIC MCTOAbI OLUCHKH HOI‘pCHIHOCTGﬁ
W3MEPEHUH, MPOBOJUTH HCCIICOBAHUE 3aBUCHMOCTEH (U3NYCCKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHITH
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3YyAd (1)I/I3I/I‘-ICCKI/IG TCOpHU, 3aKOHBI U
TIOHATHSI, M JIeJaTh BBIBOJBI; COOIOMATh MpaBmia OE30MMaCHOTO TPy/Aa
MIPH TIPOBEICHUU HMCCIICIOBAHUN B PaMKax y4eOHOTrO DKCIEPUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  WCIOJB30BAaHUEM
(G POBBIX U3MEPUTEIIBHBIX  YCTPOWCTB U 1a0opaTopHOro

o0opyoBaHuUs

CpopMUpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh U OIICHUBATH
MOCNeACTBHS OBITOBOM M MPOU3BOJACTBEHHOI J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM C (DPM3MUECKUMH IPOILIECCAMU, C TO3MIHMH 3KOJOTUYECKON
0€30MacHOCTH; IpeICTaBIECHUN 0 palnuoHaILHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe€  pPa3yMHOM  HCIOJb30BaHUU
JOCTHKEHUM HAyKd W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTB8.

OBnanenue pa3nMuHBIMH croco0amMu  paboTel ¢ uHMOpManuen
(bu3MUecKoro  coAepkKaHHs €  HCIOJb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MoJydyaeMoi nHdopmanuu

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATaIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM U 3aKOHbl I aHalu3a U
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKTaJlaKTHUYEeCKOW cpejie; JBUMIKEHUS

HeOeCHBIX TeJ, IBOJIIONNHY 3BE311 U Beemennon




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O ®U3UKE

K
on Kon

pa3nena/t IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHKA

111 MexaHndeckoe JBHXKCHUC. OTHOCHUTEIILHOCTD

MexaHnyeckoro aBrmxkeHus. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ pamryc-BeKTop:
Fe)=(xlr) vl ) 2(2),

TPaeKTOpIIA,

IIepeEMEIIeHIIe:

AT =7(t,))-7(t) =1, =17 =
= (Ax,Av,Az),

1.1.2

Iy Tb.

CnoxeHIe HE[JEMEI.I]EHIIﬁZ

Ay =0+,

CxopocTb MaTepuaaIbHOU TOUKHU:

—7=(v,.,0.).

1.13 Ax , , ,
v, =—| =X/, aHaIOIM4HO v, =Y/, v.=ZI/.
1—=0

CroxeHIe CKOpPOCTell: 0, =0, + 0, -

Brruncnenue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU
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IpY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy

3aBHCHUMOCTH Vy(t)

- _  AD _,
T3-’Ti311;'!i:I[]'IEHIIE MAaTEePHATBHOII TOYKIL: a = —L =y =
t—0

At
1.14
Au o, .
a =—= =(u,),'. aHamOIM4HO a, = (v, )’, a. =(v.)
A e ' ' o ) o
PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JBHXXCHUC!
xX(t) = xg + Voyt
x(1)
0
1.1.5 +

ox

Uy (t) — vg, = const
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®
\4
Ox
const
PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JABHIKCHHC!
at”
x(t)=x,+uv, 1+
v(t)=u, +at
1.1.6 a,. = const

-

22 i
Ly, —y,==a, ['12 '11]
o=
|
HPII ABILKSHINI B OJHOM HAIIPABICHHI IIVTE o= ——

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

1.1.7

Yo o

o Xo {-

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:
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x(f) =x, +v,t =x +U,cosa-f

7 .

=.1'G+UG51nu-r—£

v, (t)=vy, + 8, =y,sina— gr

=0

=—g=const

i
-
{u (t)=uv, =v,cosa
{

o
o X
o
(=]

¥

TOYKH 110 OKPYKHOCTH.
VrioBas u nuHeHas CKOPOCTb TOYKH:

v = wR

wR

1.1.8 ® = - = 2m

2w

Kpuonunelinoe npuxenue. J[B>keHue MaTepuaibHON

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTHU
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2o
. LleHTpOoCTpeMUTEIIPHOE YCKOPEHHUE TOUKH:

Ay =7:w2R

uc

R
. [lonHoe yckopeHne MaTepraibHON TOUKH

Teépnoe Teno. [loctynarensHOE 1 BpalaTeIbHOE

1.1.9
JIBUOKEHUE TBEPAOTO TENa
1.2 JMHAMUKA
121 NuepumansHubie  cucteMbl  oTcuérta. [lepBblil  3aKOH

Herorona. [Ipuniun otHocuTensHocTH ["anunes
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Macca Tena. IInoTHOCTE BelecTBa:
m
p= v
p
1.2.2
\%
m
Cuia. [IpuHUun cynepro3uiy CUL:
FpaBHOAeﬁCTB = Fl + F2+- -
F
PaBHOJEHCTB
1.2.3
F
1
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1.2.4

Bropoii 3akon HeroToHa: 17151 MmaTepuaibHoi Touku B UCO

>
-

F;, = ma,
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Ap = FAt
A
p
F
At
npu
F = const
F
const
-
1.2.5 F, Fy,
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Tperuit 3akoH HproTOHA 17151 MaTEPUAIIBHBIX TOYEK:

-

Fiy = —Fp

12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTANKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6 F
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Cuja TSOKeCTH. HGHTp TSDKECTH Tena. 3aBUCUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h HaJl ITOBCPXHOCTBIO IIIIAHCTBI

paauycom RO:
_ GMm
" Ry
mg
(R
0
+

h)
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1.2.7

1.2.8

GMm

Cuna ynpyroctu. 3akoH ['yka:

—kx

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUS:

Fp = uN

Tp

UN

Cuna TPCHUS ITOKOA:

Tp
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IA

uN

Koadduruent tpenns

JlaBnenwue:
P=7
p
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILICHHUS:
1.3.1

[M| = Fl, rae | — muiedo cuisl

-

F
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F

OTHOCUTEJIBHO  OCH, TPOXOZSAIIENH  uepe3
NEPIEHIUKYIJIIPHO PUCYHKY

O

TOYCK:

1.3.2

HCHTp Macc Teia. HCHTp MacC CUCTEMBI MaTCpUaIbHBIX
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m
1
r
1
+
m
2
,
2
+
B onHOpOoAHOM TIOJIE TSIKECTH
(g = const)
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(

const)
LIEHTP Macc TeJia COBIAIAeT C €r0 IIEHTPOM TSHKECTH

VYcnosus paBnoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 .
\[FI +F,+...=0
H#H#HPar##
3akoHn [lackans
1.34
JaBnenue B xuakoctu, nokosiieiics 8 UCO:
P =Potpgh
p
###Par### P
1.3.5
0
+
pgh
3akoH Apxumena:
H##Par### F Apx = —Pyiirecn
1.3.6




1.4
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Apx

P
BBITCCH
2
CCJIK TCJIO U X KUJKOCTB IIOKOATCA B I/ICO, TO
FApx = ngBbITECH
F
Apx
pgv

BBITCCH

VYcoBue riaBadHus TEN

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHPar#H# NMiynsc MmaTepralbHON TOYKHU:
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1.4.1 5= my

NMirynsc cuctemsl Tei:

p=pt+p+..

HHHAPar#H# =
1.4.2
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+

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap = A(pl + p2+' . ) = FlBHE]_LIHAt + FZBHELHHAt+' -

H#HHH#Par###
1.4.3

A(
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1 BHEIIH

At

2BHENH

At
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B UCO , ecnu

Ap = A(py +pp+...) =0




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

o)

0

, €CIIN

FlBHe].LIH + FZBHEHJH+- ..=0

F
1 BHEIITH
+
F
2BHEIIH
+

0
PeakTnBHOE IBIKECHIE

#HHPar#H## F
S ol
AF R
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PaboTa cuibl Ha MaloM MepeMEIeHUH:

d11=|}?'|-|.-'l'-.f'|-c05 a=F, -Ax

-(E.

—

()]
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs

At
1.4.5
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHJIBI
Ad
P=— =F-vu-coso
ﬁf Ar—
Kunetnyeckas SHEPrus MAaTEPUAIILHOM TOUKH:
. mv?  p?
KWUH — 2 - Zm
E
KHUH
1.4.6

my
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2m

3aKOH U3MEHEHNSI KHHETHYECKON OHCPIur CUCTCMbI

MmatepuanbHbix Todek: B MICO AExkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMAIBHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

lmorenIy
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E
210TeHI
AE
IIOTEHIL
IToTenumanbHas YHEPrUs MaTepUAIbHON TOYKHU B
OJHOPOJHOM I10JIE TSXKECTHU:
EHOTeHu =mg h
E
IIOTCHIY
mgh
[ToreHunanbHas 3HEprus ynpyro 1ehopMupoBaHHOTO
Tena:
kx?
EHOTeHu = 2
E
MOTEHI]
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1.4.8

3aKoH U3MEHEHUS U COXpaHCHHA MeEXaHUYECKOH OHCPIUm:
Euex = Exan * Enorerm.
B IHCO AE,ex = Agcex HENOTEH. CEM
B HHCO AE,ex =0, eclH Agcex menorerm. can = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

['apmoHnueckue  KkojnebaHUs ~ MaTepUaIbHOM  TOYKH.
Ammumatyna u Qasa  konebanmii. Kunemartmueckoe
OIHCaHUE:

x(f) = Asin| @t +o, ).

v (f=x/'.

a(f)=(v, ), =—o'x(f)=a, +&'x=0,
IJIe X - CMEILIEHUE U3 PAaBHOBECHS.
JlnHamMuyeckoe OnucaHue:

ma, = —kx,

ma
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rne
k = mw?
k
me
2
. DTO 3HAYHT, YTO
F, = —kx
F
X
—kx.
DHepreTuyeckoe OINMCaHue (3aKoH

MEXaHUYECKOI 3HepFI/II/I)I

-

}JH+E_}J£§M_IC& _

2 2 2 2

YCKOPEHHUSL:

U =04, a_ =04

[lepuox u yactoTa KoJeOaHUIA:

ron_1
1.5.2 @ v

MassTHHKA.

COXpaHCHHUS

CBs3p aMIUIMTYABI KOJIEOAHUI CMEIIeHUs MaTepuaibHOU

TOYKH C aMIUIMTyJdaMH KolieOaHuii € CKOpOCTH H

[Tepnon ManbIx CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO
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T=2IF
£

[Tepuon cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m
T=2m |—

l's

1.5.3

1.5.4

1.5.5

Breinyxnennsle  kosieOanus. Pezonanc. Pe3onancHas

KpHUBast

[Tonepeunsle ¥ mpoAoibHble  BOJHBL.  CKOpOCTh

pacnpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

WnTepdepenius u nudpaxius BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3UKA

2.1.1

Mopgenu CcTpoeHus Tra3oB, JKMJIAKOCTEH W TBEPIBIX TEI.

[Tycth TepmoauHamuueckasi cucrema (Teno) coctouT u3 N
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OJMHAKOBBIX MOJIEKYJI. Torja KOJIM4ecTBO BEIIECTBA
N m
vV==—=—
Ny u
1%
N
A
N
yzi
m
9
ruoe
Ny
N




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

— 4KciIo ABOTaJIpo, m — Macca CUCTEMBI (Telna),

U
7
— MOJISIpHAsl Macca BeIlecTBa
2.1.2 TeruioBoe NBM)KEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumogeiicTBue yacTuil BelecTBa
2.14 Jduddysus. BpoyHoBCcKoe ABIKEHHE
2.1.5 Mopens uneanpaoro raza B MKT

CBsi3b MeXAYy [JaBICHUEM M CpEIHEH KUHETUYECKOU
SHEPrUe  MOCTYNATEJIBbHOTO  TEIJIOBOTO  JABUKEHUS

MOJIEKYJ UJeaIbHOTO Tra3a (ocHoBHOe ypaBHeHne MKT):

(mo') 2 —
TII =N &
\

7 2
3 2 3

rae m0 — Macca OJJHON MOJIEKYJIbL,
N

Tl=v

2.1.6 -

- KOHIIEHTPAIIUS MOJICKYJT
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2.1.7

2.1.8

AbcomoTtHas Temneparypa: T =t +273K

CBsi3b TeMIlepaTypbl Ta3a CO CpeJHEHd KHHETUYECKOU
SHEPrue MOCTYNaTeIIbHOTO TEIUIOBOIO JIBUJKEHUSI €ro

MOJICKYIL:

{ 2
£ =IW =Ek]‘“
\ 2

= 2

2.1.9

VYpasuenue p = nkT

2.1.10

2.1.11

MOZ[CJ'II) nacajIbHOI'O ra3a B TCpMOJUHaAMHUKE!

(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpHmeH

JAIHICI):

pRT

sz%RTzvRTszT, p=t

BripakeH1e U1 BHYTpPeHHell 3HepIHH 0HOATOMHO]

rasa (IprMeHIMBIe OpMBI 3aIIIIcH):

U=3vRT =3 Nk =22 RT =ve T=3 pw
2 2 21 o2

3akoH I[aJ'IBTOHa I JaBJICHUA CMCECHU Pa3pCKCHHBIX T'a30B:

P =D +p2+




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e C TOCTOSHHBIM YHCIOM
MoJieky N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
uli— t
T = cons

T

p

const

n3obapa (p = const):
v = t
7 = cons

const
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['paduaeckoe mpencTaBneHne U30MporeccoB Ha pV-, pT- u
VT- nuarpamMmmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:
%4

P const
T

pV

const

JJIA IIOCTOSIHHOI'O KOJIMYCCTBA BEIIICCTBA V.

2.1.13

2.1.14

HaCBIIJ_[CHHLIC W HCHACBIIICHHLIC IIApPhbI. KauecTtBeHHas
3aBUCUMOCTL IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa
OT TEeMIICpaTyphl, nx  HE3aBUCHUMOCTH oT 00BéMa

HACBIIIEHHOTO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCHUTEIbHAS BIAXKHOCTD:

¢ _ Pruapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceinapa (T)

HacChIIapa
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(M

mapa

(T)

P

HachIIInapa

(M

mapa

(T)

2.1.15
Y KOHJIEHC ALY, KUIICHUE )KUIKOCTH

N3MeHeHue arperaTHbIX COCTOSSHUM BEHIECTBA: HCIAPEHUE

2.1.16 N3MeHeHue arperaTHbIX COCTOSIHUM BELIECTBA: IUIABJIEHUE
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2.1.17
22
221
222

U KpUCTAIUTM3ALIUS
[TpeoOpa3oBanue sHEPrUH B (Ha30BBIX MEPEX0aax
TEPMOANHAMUKA

TennoBoe paBHOBECHE U TeMIIEpaTypa

BuyTpenHsis sHeprus

223

Temnonepenauya kak crnocod WM3MEHEHUSI BHYTpPEHHEU
sHepruu  0Oe3  coBepuieHHs ~ paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

2.2.5

2.2.6

KonnuecTBO TEIUIOTHI.
VYenpHast TENII0OEMKOCTD BEIIECTBA C:
Q = cmAT

cmAT

VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiaeHus A Q = Am.

VY nenpHas TEII0Ta CropaHus TOIMBA q: Q = gm

OnemeHTapHasi paboTa B TEpMOJUHAMUKE:

A =pAV

PAV

Breruucnenne paboThl 1o Tpaduky mpoiecca Ha pV-

AuarpamMme

2.2.7

IIepBblii 3aKOH TEPMOJIMHAMUKU:

Q12 =AUyz + Agp = (Uz — Uy) + Aq,
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AU

12

12

w

12
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Annabara:
Q12 = 0= Ay, = (U, — Uy) =AUy,

12

12

w

AU

12
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2.2.8 Bropoii 3akon TepmoauHamMuku. HeoOpaTumble mpoIieccol
[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT:
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:

T T, T,

2.2.10 max N =Ny = —0 =]-_x=

Toag T
YpaBHeHHE TEIUIOBOTO OaliaHca:
Ql +Qz +Q3+: 0
1
+
2.2.11




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

3.1

3.1.1

+

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

OyekTpu3anus Tel U €€ MPOSBICHUS. JINEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsaia. 3aKoH COXpaHCHHA SJICKTPHUICCKOI'O 3apAaaa

3.1.2

3.1.3

3.14

B3aumopeiictBue 3apan0B. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIECKTPUUECKON

IMPOHUITACMOCTBIO

F=k|‘?1|'|1q:: 1 _|'?1|"?':

g1 dmeg, 17

OnekTpuueckoe moisie. Ero neiicTBue Ha 3IEKTPUYECKUE
3apsiabl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

) F

qnpo6m>11?1
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IPOOHBIN

ITone Toueynoro 3apsaa:

q
ET:kT‘_Z
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OIHOPOJHOC IT0JIC:

E = const.

const.

KapruHbl mMHMI HANPSY)KEHHOCTH ATUX MOJIEH

[ToTeHUMaTBLHOCTH 3IEKTPOCTATHYECKOTO TOJIS.
Pa3HOCTh MOTEHIMAIOB U HANIPSHKEHUE:
A1z = q($p1 — P2) = —qAp = qU.

3.1.5 (¢
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qU.

HOTGHHI/IaJIBHaSI SHEPrud 3apsiajia B SJICKTPOCTATHYCCKOM

I10JIC:
W =q¢
w
q¢
A=—AW
A
—AW

[ToTennuan QJICKTPOCTATUYICCKOI'O T10JIA:

¢_Y
T q
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CBs13b HaHpH)KéHHOCTI/I IIOJIA1 U Pa3HOCTH IMOTCHLIUAIIOB JJIA

OAHOPOHOIO 3JekTpocTatndeckoro noiisi: U = Ed

[TpyHIMI CyNEpIIO3ULIUM FIEKTPUUYECKUX TTOJIEH:

- - -

E :E1+E2+...,¢ :¢1+¢2+...

3.1.6
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HpOBOI[HI/IKI/I B OJICKTPOCTAaTUYCCKOM II0JIC.
YcnoBue PaBHOBCCHUS 3apsAJ0B: BHYTPU IIPOBOAHHKA

Et=0

3.1.7

0
, BHYTPH U Ha MMOBEPXHOCTH IPOBOJIHUKA ( = CONst

3118 JusnexTpuku B IEKTPOCTATUYECKOM noJe.
JusnexTpuyeckas IPOHUIIAEMOCTD BEILIECTBA €

KOH,Z[CHC&TOp. SHCKTpO'C'MKOCTB KOHACHCATOpa:
q

C=+
U

3.1.9
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DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa!

€S
=g T
C
d
&€

eC
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HapaHHeHBHoe COCAMHCHUEC KOHJACHCATOPOB!:
q=q + q2+""U1 = Uz =---'CnapaJm - Cl +C2+

q

q
1
+

q
2

3.1.10 *

U
1

U
2

C
napasut
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C
1
+
C
2
+
ITocaenoBaTenbHOE COEAUHEHUE KOHACHCATOPOB:
U=U,+U ! ! + ! +
= Uz 241 =42 =-.., =T
Cnoc.n Cl CZ
U
U
1
+
U
2
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ocI
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DHepPrus 3apsHKEHHOTO KOHJIEHCATOpa:
qu CU? ¢*

W=7 =72 T

3.1.11 1174
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cU

2C
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3.2

3.2.1

322

3AKOHBI TIOCTOAHHOI'O TOKA
Cuna Toka:
1=
At |y o
[TocTostHHBIM TOK: I = const
Jns mocrostHHOrO TOKa q = It

VYcnoBus cylecTBOBaHUS 3JIEKTPUUECKOIO TOKA.
Hanpspoxenne U u D1C E

323

324

3axon OMa JJis yyacTKa Lenu:

I_U
"R

DnexTpuueckoe COTNPOTHBIICHUE. 3aBHUCHUMOCTH
CONPOTHUBIIEHUS] OJJHOPOAHOTO MPOBOJHUKA OT €r0 JUIMHBI U

CceucHHs. Y JeIIbHOE COITPOTUBJICHUEC BCUICCTBA.

l
R=p§
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S

Hctounuku Toka. DJ1C ucrouyHuka Toka:

ACTOpOHHI/IXCHJ]

q

E =

q
3.2.5
A
CTOPOHHHUXCHUJIT
BHyTpeHHee conpoTHBIEHHE HCTOYHHUKA TOKA
3axon OMa 71 OJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIeTu:
E =1IR + I, oTkyzna
3.2.6 E




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

Rr

HapaJIJIeJIBHOG COCIMHCHUEC ITPOBOJHUKOB!
I=11+12+...,U01=02=..,
1 1 1

=—+—+..
Rnapaml Rl RZ

napasut

3.2.7
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HOCHCI[OBaTeHBHOC COCAUHCHUC ITPOBOJHUKOB:
U=U1+02+..,11=12=..,
Rl‘[OCJI = Rl + R2+
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3.2.8

Rt

moca

Pabora snexrpuueckoro toka: A = [Ut.
3akon J[xoyns — Jlenia:
Q =I%Rt

Ha pe3ucrope

U2
R:Q=A=12Rt=IUt=?t
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3.29

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

A4 .
p=" =JIU
Af [y
TeroBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
.Ut
P=’R=—=]U
R
MOIJ_[HOCTB HNCTOUYHHUKA TOKA:
AAd
©T. CHIT _
B = =FI
FiYs
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CB0oOOAHbIE  HOCHUTENH  AJIEKTPHUUECKUX

3.2.10

33

MAT'HUTHOE IT1OJIE

CYNEPIIO3UIUN MAarHUTHBIX I1OJICH:

B = Bl +B2+...

3.3.1

IMPpOBOIHHKAX. MexaHnu3MBbI IIpOBOANMOCTHU
MCTAJIJIOB, paCTBOPOB U PaCIlZIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. I1oynpoBOAHUKOBBIN A1OT

MexaHnueckoe B3aMMOJEUCTBUE MarHuToB. Mar"HuTHoe

nojae. BekTop  MarHMTHOW  MHAYKIWH.
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332

JlvHMM MHAYKIMKA MarHuTtHOro mnons. KaprtuHa nuHui
WHIYKIIUU MAarduTHOI'O MOJISI II0JIOCOBOT'O u

HOI[KOBOO6pa3HOI‘O IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHoe moje MPOBOAHUKA C TOKOM.
KapTtuHa J1MHUM MHOYKIMM MarHUTHOTO MOJIA JJIMHHOTO
IpsIMOrO  IPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOT'O

IMPpOBOAHMKA, KaTyIIKHX C TOKOM

333

334

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

I[Blsinao.

, [JA€ O — YI'oJI MCXKAY HallpaBJICHUCM ITPOBOAHNKA U BEKTOPOM

B

Cuna JlopeHna, e€ HarpaBJIEeHUE U BEJINYHHA:

Fnop =1 q | vBsina

Jlop
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| gl vBsina
/1€ 0L — YTOJI MEX/ly BEKTOpaMu

>

v

1

. I[BI/I)KCHI/IC BapﬁX(GHHOﬁ JaCTHILbl B OJHOPOAHOM MAarHuTHOM

I10JIC

34

SJIEKTPOMATHUTHA A MH/IYKIWA

3.4.1

IToTok BCKTOpa MarHUTHOM HWHAYKIIUU:

® = B,S = BScosa

BScosa
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34.2

SIBienue anexkTpoMarHuTHOM MHAYKIMU. DC nuHAYKIIMN

343

3aKOH 3JIEKTpOMarHuTHOM MHAyKuu Dapajes:

AD
E = =@

Af—0

344

O/1C uHAYKIMH B IPSIMOM MPOBOJHMKE JUIMHOM |,

ABOKYIIEMCA CO CKOPOCTBIO

v

(;lE)
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B OJJHOPOJAHOM MAarHUTHOM noJie B:
| E; |= Blvcosa

Blvcosa

, [JIE 0. — YTroJI MeX1y BEKTOopoM B 1 HOopMmalibio

N

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
>

lnv

; €CIIN




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

TO

Bly

+

| E; 1= Blv
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345 [IpaBuno Jlenua
NHIyKTUBHOCTD:
L - )
T
L
1
3.4.6
()
,umm @ = LI
Camounnykuus. IC caMOMHAYKIUU:
AT
BT
—0
DHeprusi MarHUTHOTO TOJIs1 KaTYIIKHU C TOKOM:
W - LI?
L= 2
w
L
3.4.7
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LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

3.5.1

Konebarenbublii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeJIBHOM KOHType:
[ q(1)=q,,.sin( ot +q@,)

L’[’fﬁl =g, =g, cos( ot +q) =I__ cos(er +q))

®opmyna Tomcona:

T =2nVLC
T
2r
LC
, OTKyJ1a
21 1
w=—=—
T 4JLC
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352

2

LC

CBs3b AMIUIMTYBl 3apsgaa KOHJACHCATOpa C aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO60}1HI>IX SJICKTPOMAarHuTHBIX

KOoJICOaHUSX B nACaJIbHOM KoJie0aTeTbHOM KOHTYpC:
gma.x =
LY

3akoH COXPAHCHUA SHEPTHUU B UJCAJIbHOM KoJie0aTeIbHOM

KOHTYpE:
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353

354

355

3.5.6

BeIHYXI€HHBIE 3IeKTpOMarHuTHbIE Kojiebanus. Pesonanc

Ilepemennbii  TOK.  IIpomsBoacTBO, 1mepenaya H
noTpeOICHUE IEKTPUUECKOU SHEPTUU
r2 2 2 2
CU N LI _ CU” . _ Lr_
2 2 2 2

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas

= Cconst.

opueHTauusl BEKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1Blc

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6LITy

3.6

OIITHUKA

3.6.1

3.6.2

[TpsimonuHEtHOE paclpocTpaHEHHE CBETa B OJHOPOIHOMU

cpene. Toueunslid ucTouHuK. JIyd cBeTa

3aKOHEI OTpaXCHUS CBCTA.
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a=p

alp

S

3.6.3 [TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cBera:
nysina = n,sinf.

1

sino

3.6.4
2
sinp.

AOGCOTIOTHBIN MOKa3aTesb MPEITOMIICHHUS:
c

Nagec = v

abc
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OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
n, M

nOTH
1 V2

OTH
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XoJ1 Ty4deit B IpU3Me.
VI =V, My =Tht;
CoOoTHOIIEHHE YacTOT W COOTHOUIEHHE [UIMH BOJIH MpHU

epeEXoa€ MOHOXPOMATHUYECKOIr0 CBE€Ta 4YEPE3 TIpaHUuIy

paszena qByX ONMTHYECKUX CPe:

3.6.5

n,<n, n,

ITonHOE BHYTpEHHEE OTpAKEHUE.




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruay0iaeHHsblii yposeHb_ 10-11 kiaccen»

IIpenenbHbIiA yroi IOJIHOTO BHYTPEHHETO OTPasKEHUS:
. 1 n;
Sinay, = =—
Noru ng
Sina
mp
n
OTH
1
n
1
n
2
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3.6.6

3.6.7

CoOuparomue U paccewBarolIue JTUH3BL. TOHKas JHH3A.

CDOKYCHOC pacCTOAHUE U OIITHYCCKAs CHUJia TOHKOM JIMH3EI:

D= 1
F
D
F
1
dopmyiia TOHKOHN JTUH3BI:
1 4 1 1
d f F
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VYBennuenune, 1aBaeMoe THH30M:

h |fl
Il=—=—
H d
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F\ h

f

R o
B ciyuae paccenBaronieil JMH3bI:

1
D0= F =0,
D

3.6.8
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D
1
0,
h |f1
F=a=a!
I
H
h
d
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| A

Xon Jiyya, IPOMIEIIEro JUH3Y 0] IPOU3BOJIBHBIM YITIOM
K e€ rmaBHOU onTHueckor ocu. [loctpoenne n3obpaxeHuit
TOUYKU U OTpE3Ka NPsAMON B COOMPAIOLINX U PACCEUBAIOILIUX

JIMH3aX U UX CUCTEMax

3.6.9 doroamnmapaT Kak ontaueckuit mpubop. I[maz  kak
ONTHYECKasl CUCTEMA

Untepdepeniuss  ceera.  KorepeHTHblE  HMCTOYHUKHU.
VYcnoBus HaONIONCHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBLIX HCTOYHHUKOB:

3.6. .
A
MAKCIIMYMET — A= Em:: m=0,£1.+2 +3

e

-+

"
MITHIIMYMBI — A=(2m+ 1), m=0£1,

e

2.+3 .

Hudpaxnus csera. udpaxuumonHas pemeérka. ¥YcioBue
HaOJIOICHUST TJAaBHBIX MAaKCUMYMOB HpHU HOPMaJbHOM
MNaaCHUM MOHOXPOMATHUYCCKOIro CBECTA C I[J'II/IHOI\/'I BOJHBI A
Ha pem€TKy ¢ nepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing
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3.6.12 Hucnepcus ceeta
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIU3M
4.1.1 ['unore3za M. ITnanka o kBanTax. @opmyna [Inanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2
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hc

pc

HNmnynbe ¢poTona:

hv
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®oroadpdexr. Ombitet  A.I. CroneroBa.  3aKOHBI

4.1.3
doTodrddekra
Ypasuenue DiiHinTeiHa g Gotodddexra:
E(l)OTOHa = ABbIXOAa + EKP[Hma.X"
E
(dorona
4.1.4 -
ABEIX0O1a
+
E

KHHmMax

rie ,
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hc
E(IJOTOHa =hv = 7:
E
(dotona
hv
A
hc
A B hc
= NnNv.,,, = —
BBIX0/1A Kp AKp
A
BbIXOJa
hv
Kp
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Kp

he

E _ MV "max _ U
KUHMax — = ©Uszan

KHHmax

my

max
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4.1.5

4.2
4.2.1

422

4.2.3

eU

3amn

JlaBlieHHE cBeTa.
JlaBienne  cBeTa  Ha  IOJHOCTBIO  OTPaXXaroIIyIO
MOBEPXHOCTh M HA  MOJHOCTHI  IOIVIOHIAIOUIYIO

IMOBEPXHOCTH
OU3NKA ATOMA
IInanerapnas mozens aroma

[Tocrynarer bopa. M3nmydenue u moriomeHne GOTOHOB TpH
nepexojie aToMa ¢ OJJHOTO YPOBHS YJHEPTHH Ha JAPYroi:

hv, = he =|E,-E

mn - .
Y

m |

JInHelyaTeie CIIEKTPBI.

CriekTp ypOBHEN 3HEPIrUU aTOMa BOJOPOJIA!

—13,65B
E =222 4-123 .

n-

43

4.3.1

OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens siapa ['eiizenoepra — MiBanenko. 3apsin

sapa. MaccoBoe 4H1ciIo AApa. H3oTo01bI

4.3.2

PannoakTUBHOCTb.

Anbda-pacra;
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A A4 4
7 X—>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0., ~
7 X—= Y+ je+v,

[To3uTtponHBIN B-pacnan:
A A 0z, .,
sX—=Y + jE+ v,

'amma-uznydyenue

433

3aKkoH pPaarOaKTHUBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

N()

[Tycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa
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434

-t
m(t) =mgy* 2T

m(1)

-t

ﬂnepHHe pCaKknuu. I[eJ'ICHI/Ie " CUHTC3 SAJACP
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Kacpsnos. B. A.

Ousnka. Yrayonéunsiit yposens. 10 knace : yue6nuk / B. A. KacpsiHoB. — 8- m3n.,
crepeoturt. — M. : [poda, 2020.

Kacpsinos. B. A.
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